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3.  Glossary 

This  section  contains  a  glossary  that  is  useful  for  understanding  the  functional  as- 
pects of  the  flow  charts  and  for  making  future  programming  modifications.    The  glossary 
contains  global  assembly  symbols  and  internal  symbols.    Global  assembly  symbols  are 
mnemonics  that  are  defined  in  one  assembled  routine  and  usually  referenced  in  at  least 
one  other  assembled  routine.    It  should  be  noted  that  all  BPS  routines  were  assembled  for 
convenience  purposes  as  one  routine  and  given  the  symbol  BPS.    This  was  done  since  the 
BPS  routines  that  are  processed  in  the  BPS  CPU  are  not  relocatable,  and  must  therefore 
be  assembled  with  an  absolute  starting  location.    Also,  all  global  assembly  symbols  used 
in  the  BPS  routines  must  be  defined  in  a  UTCS  routine  that  is  processed  in  the  UTCS  CPU. 
Internal  symbols  are  used  solely  within  one  assembled  UTCS  routine  or  within  the  assem- 
bled BPS  routines  (symbol  BPS).    The  BPS  internal  symbols  are  therefore  composed  of 
mnemonics  used  within  one  BPS  routine  (that  is,  Routines  BA,  BB,  BC,  BD,  BE  or  BF)  or 
mnemonics  used  in  more  than  one  BPS  routine,  but  not  in  any  UTCS  routine. 

For  each  alphabetically  listed  symbol,  the  glossary  shown  in  Figure  3.0.  1  contains 
its  description,  array  index  (or  NA  if  not  applicable),  reference  routines  (for  global  sym- 
bols, an  asterisk  indicates  the  routine  in  which  the  symbol  is  defined),  units  (or  ND  if  non- 
dimensional),  scale  (Bx  indicates  the  binary  point  is  x  bits  from  the  least  significant  end), 
format  (BIT*  indicates  that  the  bit  array  is  word  interleaved)  and  the  storage.    Symbols 
representing  unique  internals  that  are  temporarily  stored  in  one  of  the  16  general  storage 
registers  have  zero  listed  in  the  storage  column.    Symbols  representing  non-unique  inter- 
nal variables  or  indices  are  not  listed  in  the  glossary  since  their  useage  varies. 
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SYMBOL 


AbFLAG 

ACK 

AbViNH 

Av,H 

AnCC 

AnHIST 

AMOlPN 

AUG 


APO 


APOf'ii 
AUTuF 

AKo 

AvSP 


DESCRIPTION 


TEMPORARY  STORAGE  USED  AS 
DETECTOR  PRESENCE  INDICATOR 

INDICATOR  SET  TO  0  IF  THRU 
BUS  DETECTED*  TO  1  IF  STOP 
BUS  DETECTED. 

ACKNOWLEDGE  COLUMN  OF 
FAILURE  STATUS  REPORT 


ARRAY 

REFERENCE 

UNITS 

SCALE 

FORMAT 

STORAGE 

INDEX 

ROUTINES 
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NA 
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NO 

NA 

BIT 

0 

NA 

BC 

ND 

BO 

WORD 

1 

NA 


ND 


BO 


WORD 


ADVANCE  PULSE  INHIBIT  FLAG   CONTR 
A-PHASE  GREEN  RETURN 
SMOOTHED  OCCUPANCY 


OCCUPANCY  HISTORY  FOR  THE 
PATTERN  READ  IN  RTN  W 

ADJUSTABLE  MOE  PERIOD  NO. 
INDEX  =  6*C0NTR  +  (ADJUST- 
ABLE MOE  PERIODS  COUNTER) 

CORRECTED  A-PHASE  GREEN 
RETURN  ARRAY. 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
A-PHASE  GREEN  RETURN  SIGNAL. 
A  BIT-VALUE  OF  1  -  PRESENCE. 


ADVANCE  PULSE  OUTPUT  COMND.  CONTR 
EACH  BIT  REPRESENTS  THE 
STATUS  uF  A*  PARTICULAR 
CONTROLLER  ADVANCE  SIGNAL. 
A  BIT-VALUE  OF  1  =  PRESENCE. 


advance  pulse  output  data 

automatic  control  desired 
flag 

temporary  storage  used  in 
stop  times'  calculations 

average  spee-d  temporary 
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BO 

BIT  * 

0 

CONTR  *Y»M.T#W» 
X 

NO 

BO 

BIT  * 

<♦ 

NA     C 

NA 

NA 

WORD 

0 

NA     *Y»H»I 

:x 

b5 

WORD 

1 
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SYMBOL  DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


uhHK  BUS  DETECTOR-  ARRAY.  BUS 

CONSISTING  OF  INPUT  CODE     DET 
WGRuS  INTERLEAVED  WITH  DATA 
ARRAYS  TBI,  SBI#  AND  BEI 


♦YrArBPS   ND 


BaRRDYTE  NUMBER  OF  BYTES  IN  8ARR. 

IB 

BCODE 


NA 


EQUATED  TO  BARRbYTE 


CODE  FOR  BPS  SYSTEM  STATUS-  CONTR 
BY  INTERSECTION:  0=B»  1=P» 
2=Xi  3=1  J  4=N0T  INSTRU- 
MENTED 


*Y»A 


*Y»H#K-»Mr 
BPS 


NO 


ND 


BCOMLENG  NUMBER  OF  BUS  COMMUNICAT- 
IONS FAILURES  TO  BE  LOGGED 
FROM  BCOMTAB. 


NA 


*YrK#BPS   ND 


BCOMTAB 
BDETLEN6 

BDETTAB 

BUM 
BEI 


UNIT  NUMBER  OF  EACH  FAILED   SEE 
BUS  COMMUNICATIONS  UNIT.     DESCR 


NUMBER  OF  BUS  DETECTOR 
FAILURES  TO  LOG  FROM 
BDETTAB 


NA 


*Y»K»BPS 
*Y»K»BPS 


ND 
ND 


UNIT  NUMBER  OF  EACH  FAILED   SEE 
BUS  DETECTOR.  DESCR 

NO.  OF  bUS  DETECTOR  WORDS 


*Y»K»BPS   ND 


NA 

BUS 
DET 


DEL 


BLN 


BG 


BL 


BUS  ERROR  ARRAY. 

EACH  BIT  REPRESENTS  THE 

STATUS  OF  A  PARTICULAR 

BUS  ERROR  SIGNAL. 

A  BIT-VALUE  OF  1  =  PRESENCE. 

VALUE  OF  BEN  ON 
PREVIOUS  SCAN. 

BUS  DETECTOR  INPUT  WORDS 
SHOWING  CARRIER  PULSE 
PRESENCE 


BUS  GAIN  IN  A  BUS  EXTENSION  ZONE 


BUS  PASSENGER  LOAD 
INDEX  =  12*(Z0NE  NO.)  + 
BLINDEX 


BB 
*Y#BPS 


ND 
ND 


BO 

BO 
BO 

BO 

BO 
BO 

BO 

BO 
BO 


BIT  * 

WORD 
BYTE 

WORD 

HALF 
WORD 

HALF 

WORD 
BIT  ♦ 


48 


62 


72 

1 

72 

0 
18 


BLINDEX   BASE  INDEX  I-NTO  BL  AND  PLT   NA 
ARRAYS  COMPUTED  IN  BPS. 


BUS 
DET 

BB 

ND 

NA 

BIT  * 

8 

BUS 
DET 

BA,BB 

ND 

NA 

BIT  * 

8 

ZONE 

BE 

PASS- 
MIN 

BO 

WORD 

0 

INDEX 

*Y»K# 

BPS 

ND 

BO 

BYTE 

192 

NA 

*Y»K» 

BPS 

ND 

BO 

WORD 

1 
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SYMBOL  DESCRIPTION 


BKOuE     BPS  SYSTEM  STATUS  MODE: 
O^BPSl  1=PRE»  2=0FF 

UPSCFF    BPS  COMMUNICATION  FAILURE 
FLAG 

tiPSCFFL   PREVIOUS  VALUE  OF  BPSCFF 

3PSCNT    NUMBER  OF  UPS  CONTROLLERS 
IN  OPERATION. 

BPSCONTR  BPS  CONTROLLER  TABLE 


BPSCTL    BPS  CONTROL  WORD. 

BPSUFF    BPS  DETECTOR  FAILURE  FLAG 

BPSDFFL   PREVIOUS  VALUE  OF  BPSDFF 


BHSUWN    FLAG  TELLS  CPU  2  TO  GO  DOWN 

BPSLNB    FLAGS  SET  WHEN  CONTROLLER 
HAS  BEEN  OPERATOR  SELECTED 
FOR  BPS  OPERATION 

BPSIF     FLAGS  SET  BY  UTCS  TO 

INHIBIT  BUS  PRIORITIES 


BPSIFF  BPS  INTERSECTION  FAILURE 
FLAG 

BPSU      lb  MINUTE  PERIODS  THAT 
BPSENB  IS  SET 

dPSON  FLAG  SET  IN  RTN  BA  EVERY 
1/32  SECOND  AND  RESET  IN 
RTN  J 

UPSPiNT   EQUATED  TO  BPSSYS 

BPSPMB    BPS  PANEL  MAILBOX 

bPSPKF    BPS  PERIOD  REDUCTION  FLAG 


riPSSCT    POSSIBLE  dPS  SECTION  WIDE 
FLAGS.   INDEX  =  (CONT  NO.) 
+  128*(SECTI0N  NO.) 

BPSbTF    BPS  START-UP  FLAG 


ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALl 

E   FORMAT 

STORAGE 
(WORDS) 

SECT 

*Y»K,M*Q 

ND 

BO 

BYTE 

3 

BUS 
DET 

*Y»Hr J*H, 
Q,BPS 

ND 

BO 

BIT  * 

5 

NA 

*Y#M»BPS 

ND 

BO 

BIT  * 

5 

NA 

*K,H 

ND 

BO 

WORD 

1 

CONT- 
RIND 

H 

ND 

BO 

BYTE 

9 

NA 

*YrM 

ND 

BO 

WORD 

1 

BUS 
DET 

*Y»H»I#J, 

M,Q,BPS 

ND 

bO 

BIT  * 

10 

BUS 

♦YrMrBPS 

ND 

BO 

BIT  * 

10 

DET 

NA 

*L#BPS 

ND 

BO 

WORD 

1 

CONTR 

*Y,HrJ.rK, 
M,Q,8PS 

ND 

BO 

BIT  * 

<* 

CONTR 

*Y»D»H*J» 

K»M,P»R, 

T»V,W»BPS 

ND 

BO 

BIT  * 

«* 

CONTR 

*Y»M»a, 
BPS 

ND 

BO 

BIT  * 

8 

ZONE 

*Y»H»I 

ND 

BO 

BYTE 

18 

NA 

*Y#JrBPS 

ND 

BO 

WORD 

1 

NA 

*Y»M 

ND 

BO 

WORD 

<♦ 

MOE 

BD 

ND 

BO 

BIT 

13 

PER. 

INDEX  *Y,K 


ND    BO     BIT 


16 


NA     *Y»M»BPS   ND     BO     WORD 
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SYMBOL 


DESCRIPTION 


ARRAY  REFERENCE 
INDEX   ROUTINES 


UNITS   SCALE   FORMAT 


STORAGE 
(WORDS) 


BPSSYS 


BPST 


BPSYSIF 


BPTRANF 


BRANIND 


BSL 


BSN 


8TDIFF 


BTIMEON 


BTL 


BTN 


BUSCLK 


BUSHLP 


BUSLKPV 


6PS  SYSTEM  TABLE.   FLAGS 
StT  IF  CONTROLLER  IS  A 
POSSIBLE  BPS  INTERSECTION. 

NUMoER  OF  INTERSECTIONS 
THAT  ARE  IN  8PS  MODE 

BPS  SYSTEM  INHIBIT  FLAG 
SET  IN  RTN  L  WHEN  riPS  COM- 
PUTER HaS  failed. 
OTHERWISE*  RESET. 

BPS  TRANSITION  FLAG  IN- 
DICATING THAT  A  BUS  EXT- 
ENSION HAS  BEEN  GRANTED 


CONTR  *Y,M 


NA 


NA     *Y»A»DfH» 

L 


ND     BO 

ND     BO 
NO     bO 


CONTR  »Y»D»TtV   ND     BO 


BRANCH  INDEX.  POINTS  TO  THE  NA 
STARTING  ADDRESS  OF  RTNH. 

VALUE  OF  BSN  ON  BUS 

PREVIOUS  SCAN.  DET 

buS  DETECTOR  INPUT  WORDS  BUS 
SHOWING  PRESENCE  OF  STOP  DET 
BUSES 

SUM  OF  UTCS  ZONE  COUNTS  OF   LINK 
VEHICLES  TO  BE  ADDED  TO  THE 
EXISTING  QUEUE  IF  A  BPS 
EXIlNSION  is  granted 

TIME(EBCDIC)  SECTION  WAS* 
PUT  INTO  PRESENT  BUS  MODE 


VALUE  OF  BTN  ON 
PREVIOUS  SCAN 

BUS  DETECTOR  INPUT  WORDS 
SHOWING  PRESENCE  OF  THRU 
BUSlS. 

CLOCKS  COUNTING  DOWN  TO 
ZERO  AT  1  SECOND  BEFORE 
AMBER. 

NUMBER  OF  BUSES  HELPED 
DURING  THE  CURRENT  15  MINUTE 
PERIOD. 


H 


BB 


BA,BB 


*Y»C.D 


ZONE   BC»BD 


ZONE   *Y.H#J 


ND  BO 

ND  NA 

ND  NA 

VEH  B2 


ARRAY  OF  PERIOD  VALUES  FOR   LINK   *Y»D»W* 
INITIALIZING  THE  BUS  LINK  BPS 

CLOCKS 


SEC    Bl 


BUSES  BO 


SEC    BO 


BIT  * 


WORD 


WORD 


BIT  * 


WORD 


BIT  * 


BIT  * 


HALF 


SECT 

*Y»K»M 

hrs: 

MIN 

NA 

WORD 

BUS 

BB 

ND 

NA 

BIT  * 

DET 

BUS 

BAfBB 

ND 

NA 

BIT  ♦ 

DET 

BYTE 


HALF 


BYTE 


136   | 


6<+ 


36 


68 
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ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE      FORMAT 


STORAGE 
(WORDS) 


BYTCNT 

CC1 
CC2 
CG 


NUMBER    OF    BYTES    IN   CRT  CRT 

BUFFER.       BYTCNT(O)     IS   FOR        NO. 
CRT    2>    bYTCNT(l)    IS   FOR   CRT    1 


♦CRTOUTrK    ND 


BO 


WORD 


LINK  CAR  COUNT  LINK   *Y»C,D 

DETECTOR  CAR  COUNT  DET    *YVC»Di 

CAR  GAIN  IN  A  BUS  EXTENSION  ZONE 


BE 


VEH 

BO 

BYTE 

68 

VEH 

BO 

BYTE 

129 

PASS- 
MIN 

BO 

WORD 

1 

CHGTABLE  CHANGE  TABLE:  b  WORDS  FOR 
EACH  ENTRY. 
CHGTABLE  (  I  >-  =  TIME 
CHGTABLEU+1)  =  TYPE 
CHGTABLE (1+2)  =  NUMBER 
CHGTABLE  (I +-3)  =  CHANGE 
CHGTABLE (1+4)  =  NUMBER  IF 
MANUAL  PATTERN  CHANGE , 
EXTENSION  IF  MANUAL  EXTEN- 
SION WAS  INSERTED!  ZERO 
FOR  ALL  OTHER  CHANGES. 

CICBYP    CIC  BYPASS  FLAGS   SET  DUR- 
ING TRANSITIONAL  CYCLES. 

CICCNT    COUNT  FOR  ACTIVE  CIC'S 

CiCEF     CIC  ENTRY  FLAGS.   SET  WHEN 
ALL  CONDITIONS  ARE  MET 
ENABLING  CONTROLLER  TO 
OPERATE  AS  A  CIC. 

CICSCT    POSSIBLE  CIC  SECTION  WIDE 

FLAGC.   INDEX  =  (CONT.  NO.) 
+  128* (SECTION  NO.) 

CICSF     CIC  SE'  .CTED  FLAG.   SET 
WHEN  O.'ERATOR  DESIGNATES 
CONTROLLER  IS  CIC. 

CICSYS    SYSTEM  WIDE  CIC  FLAGS 

CICTF     CIC  THRESHOLD  FLAG.   SET 
WHEN  CIC  SPLTTTONTROL  IS 
BEING  IMPOSED. 

CICTODF   CIC  TIME  OF  DAY  FLAGS 

USED  TO  INHIBIT  CIC  AS  A 
FUNCTION  OF  TOD. 

CIRCR     CONTROLLER  INTERVAL  NUMBERS 
TO  BE  REDUCED 


IBL 


ND 


CONTR  *Y»T,V 


BO 


ND     BO 


WORD 


BIT  * 


NA 

*K»H 

ND 

BO 

WORD 

CONTR 

*Y»D»H»J, 

K»M»P»R, 

V 

ND 

BO 

BIT  * 

INDEX 

*YrK,M 

ND 

BO 

BIT 

CONTR 

*Y»H»0»K» 

M,P,Q,R, 
V 

ND 

BO 

BIT  * 

CONTR 

*YrK#M 

ND 

BO 

BIT  * 

CONTR 

*Y»D»K#P» 
R»V 

ND 

BO 

BIT  * 

CONTR 

*Y»K»H*V» 

W 

ND 

BO 

BIT  * 

MOE 
PER 

*Y»D 

ND 

BO 

BYTE 

220 


1 
16 


81 
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UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


CMALF     CONTR.  MALFUNCTION  FLAGS 


CMMaLF    DETECTOR  COMMUNICATIONS 
MALFUNCTION  FLAGS 

CNTDR     COUNT  DOWN  REGISTERS 


COMKU1    1  -  KQ1 

C0MKO2    1  -  KG2 

COMKVO    1  -  KVO 

COMLENG   NUMoER  OF  COMMUNICATION 

FAILURES  TO  BE  LOGGED  FROM 
COMTAB. 

COMTaB    UNIT  NUMBER  OF  EACH  FAILED 
COMMUNICATIONS. 

CONUIS    CONTROLLER  DISPLAY  CODE 

CONLLNG   NUMBER  OF  CONTROLLER  FAIL- 
URES TO  BE  LOGGED  FROM 
CONTAB. 

CONSEC  CONVERTS  FROM  CONTROLLER 
NUMBER  TO  AGTUAL  SECTION 
NUMBER. 

CONTAB    UNIT  NUMBER  OF  EACH  FAILED 
CONTROLLER 

CONTLN    LINK  NUMBERS  FOR  EACH  CON- 
TROLLER POINTED  TO  BY  LSI 
MULTI-DETECTOR  (CRITICAL 
LINKS)  ARE  LISTED  FIRST  FOR 
EACH  CONTROLLER 

CONTNM    CONTR.  NO.  BONG  PROCESSED 

CONTRIND  6PS  CONTROLLER  TABLE  INDEX 

CONTZN    ZONE  NUMBERS  FOR  EACH  CON- 
TROLLER POINTED  TO  BY  ZSI 


CONTR 

*YrH,J*K. 

M»P»Q»W. 

X 

ND 

BO 

BIT  * 

«♦ 

DET 

*Y»E»hUJ, 

K,M,Q 

ND 

BO 

BIT 

17 

CONTR 

*Y#D»S*T» 
U.V.X 

SEC 

Bl 

BYTE 

31 

NA 

*Y»D 

ND 

B31 

WORD 

1 

NA 

*Y»D 

ND 

B31 

WORD 

1 

NA 

*Y»n 

ND 

B31 

WORD 

1 

NA 

*Y»ErK- 

ND 

BO 

WORD 

1 

SEE 
DESCR 

*Y,E.K 

ND 

BO 

HALF 

258 

NA 

*Y»J.M- 

ND 

NA 

WORD 

1 

NA 

*Y»K#P-»X 

ND 

BO 

WORD 

1 

CONTR 

*Y#K#Kf 
KFMT 

ND 

BO 

BYTE 

31 

SEE 
DESCR 

*Y»K»P.X 

ND 

BO 

HALF 

62 

LSI 

*Y»D»K»V» 
WfBPS 

ND 

BO 

HALF 

136 

NA 

*Y»G#S#T»  ND 
V 

BO 

WORD 

1 

NA 

H          ND 

BO 

WORD 

1 

ZSI 

*Y»H»I»K»  ND 
MrBPS 

BO 

BYTF 

19 

CPANIN    CONTROL  PANEL  INPUT. 

EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
CONTROL  PANEL  INPUT  SIGNAL 
A  BIT-VALUE  OF  0  =  PRESENCE. 


NA 


*A»M 


ND 


NA 


WORD 


10 
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SYMBOL  DESCRIPTION 


CPANOU   control  panel  output  comnd 

CPANOUT   CONTROL  PANEL  OUTPUT  DATA. 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
CONTROL  PANEL  OUTPUT  SIGNAL 
A  BIT-VALUE  OF  1  :  PRESENCE, 

CPAOG     COMPUTED  START  OF  A-PHASE 
GREEN. 

CPFLG     FLAG  SET  BY  CPU  1  UPON 

INITIATING  THE  PROGRAMMED 
COMPUTER  EVALUATION  MODE 

CRTAC1    FLAG  SET  WHEN  BUFFER  FOR 
CRT  1  IS  TO  BE  OUTPUTTED. 

CRTAC2    FLAG  SET  WHEN  BUFFER  FOR 
CRT  2  IS  TO  BE  OUTPUTTED. 

CKTbFl    OUTPUT  BUFFER  FOR  CRT  1 


CRTbF2    OUTPUT  BUFFER  FOR  CRT  2 


CRTDCi    CRT  1  DISPLAY  CODE.   CODE 
IS:  1=FaIL;2=SYSJ3=C0N» 
<*=DET>5=INTJ6=BPS  SYS» 
7=BPS  INT 

CRTDC2    CRT  2  DISPLAY  CODE.   CODE 
IS:  1=FAILJ2=SYSI3=C0N> 
4=D£T>5rINTr6=BPS  SYSJ 
7=BPS  INT 

CRTLRR2   ERROR  FLAG  FOR  CRT  TERM'S. 
WORD  0  IS  FOR  CRT  2 
WORD  1  IS  FOR  CRT  1 

CRTKLl    FLAG  INDICATING  OPERATOR 
SELECTION  OF  CRT  1  FOR 
DISPLAY 

CRTFL2    FLAG  INDICATING  OPERATOR 
SELECTION  OF  CRT  2  FOR 
DISPLAY 

crtnum   flag  indicating  crt  to 

which  data  is  sent,  code 
is:  0  =  crt  2»  1  =  crt  1 


ARRAY 

REFERENCE 

UNITS 

SCALE 

FORMAT 

STORAGE 

INDEX 

ROUTINES 

(WORDS) 

NA 

*ArBPS 

ND 

NA 

WORD 

2 

NA 

*A»K»L#M# 
KFMT,BPS 

NA 

NA 

WORD 

2 

CONTR  *Y»P»T#A1  ND 


NA 


NA 


NA 


*L»A 


ND 


*K, CRTOUT  ND 


♦KrCRTOUT  ND 


CHAR-  *Y»A»KrQ>  NA 
ACTER  CRTOUT 

CHAR-  *Y#A»K*Q»  NA 
ACTER  CRTOUT 


NA 


*Y»K»L*M   ND 


NA     *Y»K#L     ND 


NA     *CRTOUT»   ND 
KrQ 


NA    *Y,A»K-#L»  ND 
M, CRTOUT 


NA    *Y»A»K-»L.  ND 
M 


NA    *K#  CRT-OUT  ND 


BO 

BIT   * 

f 

BO 

WORD 

1 

BO 

WORD 

1 

BO 

WORD 

1 

BO 

BYTE 

512 

BO 

BYTE 

512 

BO 

WORD 

1 

BO 


bO 


BO 


BO 


BO 


WORD 


WORD 


WORD 


WORD 


WORD 
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ROUTINES 

UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

CTLSEC 

SECTION  WIDE-  CONTROLLER 
ARRAY 

NA 

*Y#M 

ND 

BO 

BIT 

16 

CTLSYS 

SYSTEM  WIDE  CONTROLLER 
ARRAY 

NA 

*Y»M 

ND 

BO 

BIT 

4 

CUROFF 

CURRENT  OFFSET 

CONTR 

*YtK,S*T» 

UrX 

SEC 

Bl 

BYTE 

31 

CYCLC 

CYCLE  LENGTH  CODES.   CODE 

CONTR 

*Y#D»E*H» 

ND 

BO 

BYTE 

31 

IS:   0  =  <+OSEC»l  =  bO  SEC>2=60 
SEC » 3=70  SEC. 4=80  SEC, 
5=90  SEC 


K»M,S#U, 


D 

DACC 

DATE 


DAY 
DAYOWK 

DBP 
DCF 

DELA 

DELAY 


BLOCK  LENGTH. 

15  MINUTE  ACCUMULATION  OF 
DELAY. 


LINK 


CURRENT  DATE-  IN  EBCDIC.      NA 
IN  DATE(0)#  BYTES  0#1  AND  2 
CONTAIN  A  3  OIGIT  SYMBOL  FOR 
THE  MONTH  ANO  BYTE  3  CONTAINS 
A  BLANK.  IN  DATE(l),  BYTE  0 
AND  1  CONTAIN  THE  DAY*  BYTE 

2  CONTAINS  A  BLANK  AND  BYTE 

3  CONTAINS  THE  TENS  DIGIT  OF 
THE  YEAR.   IN  DATE(2),  BYTE 
0  CONTAINS  THE  UNITS  DIGIT 
OF  THE  YEAR. 


DAY  COLUMN  OF  FAILURE 
STATUS  REPORT 

DAY  OF  WEEK.  CODES  ARE: 
1=SAT  i 2=SUN »  3=MONl 4rTUE I 
5=*EDI6=THU>7=FRI 

DETECTOR  BUFFER  POINTER 


DISC  CALL  FLAG.   SET  IF  A 
PATTERN  HAS  -BEEN  READ  IN 
FOR  THE  PRESENT  SECTION. 

ABSOLUTE  VALUE  THRESHOLD 
FOR  DETERMINING  LINK  OUT 
OF  TOLERANCE 

AVERAGE  DELAY  PER  VEHICLE 
DURING  THE  PAST  15  MINUTES. 


NA 


*Y»D»Hf  I 

FT 

BO 

HALF 

136 

*Y»D»H 

SEC 

Bl 

HALF 

136 

*H»I»J»K» 

SEE 

NA 

WORD 

3 

M,G,Y 

DESCR 

NA 

H 

ND 

bO 

WORD 

NA 

*Y»I»W 

ND 

BO 

WORD 

NA 

*Y»ArB* 
BPS 

ND 

BO 

WORD 

NA 

*Y»W 

ND 

bO 

WORD 

VPH 


LINK      *Y-H,J,K      SEC 


bO 


B<+ 


WORD 


HALF 


136 
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SYMBOL  DESCRIPTION 


|  delday   accumulated  delay  in  a  day.  link 

delp    percent  threshold  for 
determining  link  out  of 
tolerance 

detleng  number  of  detector  failures  na 
to  be  logged  from  dettab. 

dett    number  of  bus  failures 

(detector  +  communications) 


DETTAB    UNIT  NUMBER  OF  EACH  FAILED 
DETECTOR. 

DFAIL     SET  WHEN  A  DETECTOR  HAS 
FAILED  ON  A  LINK. 

DIS       DETECTOR  IN  STANDBY  FLAG. 

SET  WHEN  A  DETECTOR  IS  PLAC- 
ED INTO  STANDBY  BY  OPERATOR 

DISK5P    TEMPORARY  STORAGE  FOR  DSPA 
(DISK  STARTING  POINTER) 

DM        CORRECTED  CAR  COUNTS 

USED  IN  SMOOTHING  LOGIC 

DMALF     DETECTOR  FAILURE  FLAGS. 

SET  WHEN  DETECTOR  ELECTRON- 
ICS FAILURE  -IS  INDICATED  OR 
WHEN  DETECTOR  GIVES  SPURIOUS 

EXCESSIVE  COUNTS. 
s 

DMOOE     DESIRED  MODE.   CODE  IS: 
0  =  STANDbYJ  1  =  MANUAL? 
2  =  TIME  OF  DAY?  3  =  TRAFFIC 
RESPONSIVE. 

DOF       DtTECTOR  OBSTRUCTION  FLAG 

DOFF      DELTA  OFFSET  TIME 


ARRAY 

REFERENCE 

UNITS 

SCALE 

FORMAT 

STORAGE 

INDEX 

ROUTINES 

(WORDS) 

LINK 

*Y#H#I 

SEC 

Bl 

WORD 

272 

NA 

H 

ND 

B16 

WORD 

1 

NA 

*Y»E»K 

ND 

BO 

WORD 

1 

NA 

H 

ND 

bO 

WORD 

1 

SEE 

*Y»E»K 

ND 

BO 

HALF 

258 

DESCR 

LINK 

*Y»E»H»I, 
JrK 

ND 

BO 

BYTE 

68 

DET 

*YrE»H»K# 
M,G 

ND 

BO 

BIT 

17 

NA 

W 

ND 

BO 

WORD 

0 

NA 

C 

VEH 

B3 

WORD 

0 

DET 

*Y»E»H*J» 
K»M»Q 

ND 

BO 

BIT 

17 

SECT 

*Y»H»J»K»  ND 
M,Q,W 

BO 

BYTE 

1 

DET 

*Y»C#E     ND 

BO 

BIT 

17 

NA 

S          SEC 

Bl 

WORD 

0 

DOT       DATE  AND  TIME  FLAG.  WHEN     NA 
THIS  FLAG  IS  SET,  DATE  AND 
TIME  ARE  PLACED  ONTO  THE 
HISTORY  TAPE. 

DOW       DAY  OF  WEEK  UNLESS  HOLIDAY   NA 
FLAG  IS  SET  FOR  EITHER  A 
SAT  OR  SUN  CODE.   CODE  IS: 
1  =  SAT>  <j=SUNJ  3=M0N»  <+=TUE? 
5-WED;  b=THUR;  7=FRI 


BA 


ND 


*Y#W»BPS   ND 


bO 


bO 


WORD 


WORD 
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SYMBOL  DESCRIPTION 


DPATNUM  desired  pattern  number 

DSGSF     DOWNSTREAM  GREEN  SIGNAL 
FLAGS 

DSPa      DISK  STARTING  POINT  ADDR- 
ESS.  INDEX  =  9b*D0W  + 
FMTODC 

DSPP      CURRENT  DISK  OUTPUT  POINTER 

UT        ARRAY  OF  DELTA  TIME  BETWEEN 
PREDICTED  GREEN  TIME  AND 
THE  STOPS  THRESHOLD. 

DWL       CONVERTS  FROM  DETECTOR 
NUMBER  TO  LINK  NUMBER 

DWLH  DETECTOR  POSITION.  CODE  IS 
ZERO  FOR  ONLY  DET  ON  LINK, 
lb  FOR  DUMMY  DET'S 

E         EXTENSION  FLAGS  SET  IF  A 
BUS  EXTENSION  IS  TO  BE 
GRANTED  DURING  THE  CURRENT 
MOE  PERIOD 

EbCMODE   MODES  IN  EBCDIC  FORMAT 

•STBY' »  »MAN» , 'TOD*  »  »TRSP* 

EBPSAF    FLAG  USED  AS  SIGNAL  TO 
ENTER  BPS  ALGORITHM 

EG        EXTENSIONS  GRANTED  FOR  DAY 

EGC       EXTENSION  GRANTED  CLOCKS 
SET  TO  PREVENT  GRANTING 
MORE  THAN  ONE  BUS  EXTENSION 
IN  ONE  CYCLE. 


ARRAY 

REFERENCE 

UNITS 

SCALE 

FORMAT 

STORAGE 

INDEX 

ROUTINES 

(WORDS) 

SECT 

♦YrMrW 

ND 

bo 

BYTE 

1 

LINK 

*Y»C»D 

ND 

BO 

BIT 

17 

INDEX 

*Y»W 

ND 

BO 

BYTE 

24 

NA 

W 

NO 

BO 

WORD 

1 

HALF- 

*Y»C»D 

SEC 

B2 

BYTE 

9 

VEH 

DET 

*YrC#F»K» 
KFMT 

ND 

BO 

HALF 

258 

DET 

*Y»C»E 

ND 

BO 

BYTE 

129 

LINK      *Y»D»BPS      ND 


BO 


BIT 


MODE 

H 

ND 

BO 

WORD 

<♦ 

CODE 

ZONE 

BD»BE 

ND 

BO 

BIT 

16 

ZONE 

*Y»H»I 

ND 

BO 

HALF 

36 

ZONE 

BCrBE 

SEC 

Bl 

BYTE 

58 

EGTS 

EXTENSIONS  GRANTED 
(SECTION  TOT-AL) 

NA 

*H.I 

ND 

BO 

WORD 

1 

EGT1 

EXTENSIONS  GRANTED 
(SYSTEM  TOTAL) 

NA 

*H»I 

ND 

BO 

WORD 

1 

EG15 

EXTENSION  GRANTED 

COUNT 

ZONE 

*Y»H#K# 
BPS 

ND 

BO 

BYTE 

64 

EMAST 

PRIORITY  OF  RTN  E 

IN 

MAST 

NA 

»Y»A»N- 

NO 

BO 

WORD 

1 
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SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


ENTFLG    FAILURE  ENTRY  FLAGS. 

WORD  0  =  -1  IF  NO  CONTROL- 
LER FAILURES  TO  LOG*  =  0  IF 
SOME  TO  LOG,   WORDS  l-« t  =  0 
IF  NO  DETr  COMM,  FjDET ,  BCOM 
FAlLURtbr  RESPECTIVELY*  TO 
i>oG;NE  0  IF  SOME  TO  LOG. 

ENTRYINT  ENTRY  INTERVAL.   DURATION 
OF  CONTROLLER  INTERVALS. 
INDEX  =  16* (CONTROLLER  NO.) 
+  (INTERVAL  NUMBER) 

ENTRYOFF  OFFSET  AS  READ  IN  FOR  EACH 
PATTERN. 

EOOC      END  OF  DAY  COUNT  INDICATES 
THE  NUMBER  OF  END  OF  DAY 
REPORTS 

EOFDEL    END  OF  FILE  FLAG 

EOTKEY    END  OF  TAPE  FLAG 

EPSILON   TEMPORARY  STORAGE 

EPSOF     DIFFERENCE  BETWEEN  ACTUAL 
AND  WORKING  OFFSET. 

ESB       ELIGIBLE  STOP  BUS  COUNT 
FOR  DAY 

ESBCY     ACCUMULATION  OF  ELIGIBLE 

STOP  BUSES  OVER  EACH  CYCLE 

ESBF      FLAGS  SET  TO  DEFINE  ELIGI- 
BLE STOP  BUS  ENTRY  PERIODS 

ESBT      ELIGIBLE  STOP  BUS  TIME 

ESBTS     ELIGIBLE  STOP  BUSES 
(SECTION  TOTAL) 

ESBTT     ELIGIBLE  STOP  BUSES 
(SYSTEM  TOTAL) 

ESB1S     lb  MINUTE  ELIGIBLE  STOP 
BUS  COUNT 

ETB       ELIGIBLE  THRU  BUS  COUNT 
FOR  DAY 

ETBCY     ACCUMULATION-  OF  ELIGIBLE 
THRU  BUSES  OVER  EACH  CYLE 


SEE 
DESCR 


*Y,E»ICPr 
X*BPS 


ND     BO 


WORD 


INDEX 

*Y»K.S»T» 
VrWrX 

SEC 

Bl 

BYTE 

CONTR 

*Y»K»M»S# 
T#W»X 

SEC 

Bl 

BYTE 

NA 

*I»QrY 

NO 

BO 

WORD 

NA 

BA 

ND 

BO 

WORD 

NA 

BA 

ND 

BO 

WORD 

NA 

X 

ND 

NA 

WORD 

NA 

U 

SEC 

Bl 

WORD 

ZONE 

*Y»H»I 

BUSES 

BO 

HALF 

ZONE 

BC.BDrBE 

ND 

BO 

BYTE 

ZONE 

BC#BD 

ND 

BO 

BIT 

ZNIN 

BD 

SEC 

BO 

BYTE 

NA 

*H#I 

ND 

BO 

WORD 

NA 

*H»I 

ND 

BO 

WORD 

ZONE 

*Y»H»K* 
BPS 

BUSES 

BO 

BYTE 

ZONE 

*Y»H»1 

BUSES 

BO 

HALF 

ZONE 

BC»BD»BE 

ND 

BO 

BYTE 

«*96 

31 
1 

1 
1 

0 
0 

36 

32 


32 

1 

1 
32 
36 
32 
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SYMBOL 


DESCRIPTION 


ARRAY  REFERENCE    UNITS   SCALE   FORMAT 
INDEX   ROUTINES 


STORAGE 
(WORDS) 


ETBF 

FLAGS  SET  TO  DEFINE  ELIGI- 
BLE THRU  BUS  ENTRY  PERIODS 

ZONE 

BC»BD 

ND 

BO 

BIT 

4 

ETBPS 

BPS  IN  OPERATION  COLUMN 
OF  SYSTEM  STATUS  REPORT 

NA 

H 

NO 

BO 

WORD 

0 

ETBT 

ELIGIBLL  THRU  BUS  TIME 

ZNIN 

BD 

SEC 

bO 

BYTE 

32 

ETBTS 

ELIGIBLE  STOP  BUSES 
(SECTION  TOTAL) 

NA 

*Hr  I 

ND 

BO 

WORD 

1 

ET6TT 

ELIGIBLE  THRU  BUSES 
(SYSTEM  TOTAL) 

NA 

*H»I 

ND 

bO 

WORD 

1 

ETB15 

15  MINUTE  ELlGIdLE  THRU 
BUS  COUNT 

ZONE 

*Y»H#K* 
BPS 

BUSES 

BO 

BYTE 

32 

ETC1C 

C1C  IN  OPERATION  COLUMN 
OF  SYSTEM  STATUS  REPORT 

NA 

H 

ND 

BO 

WORD 

0 

EVEN 

UPSTREAM  STOP  AND 
THRU  bUSES  DETECTED 

NA 

BC 

ND 

NA 

WORD 

0 

EXTGF 

EXTLNSION  GRANTED  FLAGS. 

LINK 

*Y,D,E 

ND 

BO 

BIT 

9 

FAIL 

FAlLTAB 

FAILT8 
FESBF 

FETBF 
FFS 

FLAG2 


NA 


SET  WHEN  AN  EXTENSION  HAS 
BtEN  GRANTED  AT  THE  ASSOC- 
IATED INTERSECTION. 

COMPARISON  FLAG  (=0  TURNS 
ON  LINK  ARROWS  FOR  LINKS 
HAVING  PARAMETER  VALUES 
GRLATER  THAN  THRESHOLD!  = 
1  TURNS  ON  THOSE  HAVING 
VALUES  LESS  THAN  THRESHOLD), 

15  MINUTE  PERIODS  THAT 
DETECTORS  OR  COMMUNICATIONS 
HAVE  FAILED 

FAILURE  TABLE.  FORMAT  IS 
DESCRIbED  IN  RTN  K  SPEC. 


EQUATED  TO  FAILTAB 
1ST  ELIGIBLE  STOP  BUS  FLAG 
1ST  ELIGIBLE  THRU  BUS  FLAG 
FREE  FLOW  LINK  SPEED. 


ND  BO 


ZONE      *Y»H»I 


ND  BO 


FLAG    TO    INDICATE    LOGIC 
PATHS    FOR    PROGRAM   TO   TAKE 


NA 


L,BJ 


ND 


BO 


BIT 


BYTE 


WORD 


18 


SEE 

*Y»H#K»M, 

SEE 

NA 

WORD 

600 

DESCR 

KFMTrQ 

DESCR 

ZONE 

BCrBD 

ND 

BO 

BIT 

4 

ZONE 

BCBD 

ND 

BO 

BIT 

4 

TTSA- 

*Y»D 

FT/ 

BO 

HALF 

3 

SI 

SEC 
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SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE      FORMAT 


STORAGE 
(WORDS) 


I 
I 


I 


FL.AG6     LOGIC  FLAG  FOK  SPECIAL       NA 
TREATMENT  OF  CONTR.  NO. 17 

FLERFL    FAILURE  ACK/REP  ERROR  FLAG   NA 

FMC       FIFTEEN  MINUTE  COUNTER       NA 
FMFQPS    FIFTEEN  MINUTE  FLAG  FOR  BPS  NA 


FMMARK    FIFTEEN  MINUTE  MARK.   IND-   NA 
KATES  THAT  RTN  W  SHOULD 
PROCESS  ALL  SECTIONS. 

FMSECF    lb  MINUTE  SECTION  FLAG       NA 

FMSTSF    15  MINUTE  SYSTEM  FLAG        NA 

FMTCHG    CRT  FORMATTING  CHANGE  PAR-   NA 
AMETER. 

FMTNUM    CRT  FORMATTING  NUMBER  PAR-   NA 
AMETER. 

FMTODC    FIFTEEN  MINUTE  TIME  OF  DAY   NA 
COUNT.   REFERENCE  IS  MID- 
NIGHT.  INCREMENTED  EVERY 
lb  MINUTES  MOD  96. 

FMTTYP    CRT  FORMATTING  TYPE  PAR-     NA 
AMETER.  > 

FMTl      COUNT  FOR  WHICH  FMTODC  IS    NA 
EQUAL  TO  START  OF  MORNING 
RUSH  HOUR 

FMT2      COUNT  FOR  WHICH  FMTODC  IS    NA 
EQUAL  TO  END  OF  MORNING 
RUSH  HOUR 

FMT3      COUNT  FOR  WHICH  FMTODC  IS    NA 
EQUAL  TO  START  OF  EVENING 
RUSH  HOUR 

FMT4      COUNT  FOR  WHICH  FMTODC  IS    NA 
EQUAL  TO  END  OF  EVENING 
RUSH  HOUR 


BD 


*Y»K»M# 
KFMT 

*Y,A 

*Y»A»H» 
BPS 

*Y,A>W 


ND 
ND 

SEC 

ND 

ND 


*Y,ArM»W   ND 

*Y»A#M,W   ND 

*M,H,K,    ND 
KFMT 

*M,H,K,    ND 
KFMT 

*Y»A»H,I,  ND 
WfBPS 


*M,H,K, 
KFMT 

BC 


BC 


BC 


BC 


ND 
ND 

ND 

ND 

ND 


BO 

BO 

BO 
BO 

BO 

BO 
BO 

BO 

bO 
BO 

bO 
BO 

BO 

BO 

BO 


WORD 

WORD 

WORD 
WORD 

WORD 

WORD 
WORD 
WORD 

WORD 

WORD 

WORD 
WORD 

WORD 

WORD 

WORD 
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SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE        UNITS 
INDEX      ROUTINES 


SCALE       FORMAT 


STORAGE 
(WORDS) 


FPPF      FIRST  PASS  PARAMETER  FLAG. 
CODE  IS:  0  =  ti    HAS  BEEN 
ENTERED  AT  LEAST  2  TIMES 
SINCE  START-UP}  1  =  W  HAS 
BEEN  ENTERED  1  TIME  SINCE 
START-UHJ  2  =  FIRST  TIME 
W  HAS  BEEN  ENTERED  SINCE 
START-UP. 

FSETCF    OFFSET  CHANGE  FLAGS.   SET 
WHEN  THERE  IS  A  CHANGE  IN 
OFFSET  DUE  TO  OPERATOR  RE- 
QUEST* OR  CORRECTIVE  ACTION 
IS  IN  PROGRESS. 


NA 


*Y,W 


ND 


CONTR  *Y»GrM,T#  ND 
U»V,X  • 


EiO 


BO 


WORD 


BIT  * 


FSETF 

EQUATED  TO  FSETCF 

FSTFLG- 

FIRST  START  FLAG 

NA 

*Y»M 

NO 

BO 

WORD 

1 

FTAB 

BYTE  INDEX  POINTS  TO  1ST 
BYTE  OF  NEXT  AVAILABLE 
ENTRY  IN  FAILTAB. 

NA 

*K,Q»Y# 
KFMT 

ND 

BO 

WORD 

1 

FTABWRO 

WORD  INDEX  POINTS  TO  2ND 
WORD  OF  NEXT  AVAILABLE 
ENTRY  IN  FAILTAB. 

NA 

*K,KFMT,Q 

ND 

BO 

WORD 

1 

FW 

TEMPORARY  STORAGE 

NA 

BF 

ND 

NA 

WORD 

0 

FWL 

TEMPORARY  STORAGE 

NA 

BF 

ND 

NA 

WORD 

0 

GA 

CALCULATED  DURATION  OF 
A-PHASE  GREEN  PLUS  AMBER 

NA 

S 

SEC 

Bl 

WORD 

0 

GAB 

2-PHASE  SUBROUTINE 
STORAGE  FOR  GABBCABC  VALUE 

NA 

M,V 

SEC 

Bl 

WORD 

0 

GABBCABC 

GAB  (BYTE  0),  GBUBYTE  1) 

CONTR 

*Y»M»S*V» 

SEC 

Bl 

WORD 

124 

GABC 
GABCP 


AND  GABC (BYTE  2)  ARE  THE 
AMOUNTS  OF  TIME  AVAILABLE 
FOR  A-PHASE i  B-PHASE  AND 
C-PHASE  GREEN,  RESPECTIVELY. 
TKM1N(BYTE  3)  CONTAINS  THE 
MINIMUM  TRANSITIONAL  CYCLE 
LENGTH  DURATION. 

TEMPORARY  STORAGE  NA 

FOR  GABBCABC  VALUE 

TIME  FOR  A#  B,  AND  C  PHASE   NA 
GREEN  PLUS  AMBER  DURING  A 
TRANSITION  CYCLE 


(EACH 
BYTE) 


SEC 


SEC 


Bl 


bl 


WORD 


WORD 
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SYMBOL  DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


GABP 


GA1 


TIME    FOR    A    AND    B    PHASE 
GREEN    PLUS    AMBER    DURING 
A    TRANSITION   CYCLE 


NA 


GAMIN 
GAP 
GAP1 
GATtMP 

GAW 

GAWTEMP 

GA1 

GA2 

GB 

GBMIN 

GUTEMP 

GBW 

GBHTEMP 

GB1 


A-PHASE  GREEN  RETURN  INPUT.  CONTR  *A»N 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
A-PHASE  GREEN  RETURN  SIGNAL. 
A  BIT-VALUE  OF  0  =  PRESENCE. 

TEMPORARY  STORAGE 
FOR  GMINABC4  VALUE 


present  gap  length  on 
detector  being  processed 

a-phase  green  return 
input  buffer  pointer 

control  panel  thumbwheel 
value  of  a-phase  green 

(BINARY) 

TEMPORARY  STORAGE  FOR  CON- 
TROLLER INTERVAL  DURATION 

OPERATOR  ADJUSTED  A-PHASE 
GREEN. 

A-PHASE  GREEN  RETURN 
INPUT  BUFFER  NO.l 

A-PHASE  6REEN  RETURN 
INPUT  BUFFER  NO. 2 

CALCULATED  DURATION  OF 
B  PHASE  GREEN  PLUS  AMBER 

TEMPORARY  STORAGE 
FOR  GMINABC^  VALUE 

CONTROL  PANEL  THUMBWHEEL 
VALUE  OF  B-PHASE  GREEN 
(BINARY) 


TEMPORARY  STORAGE  FOR  CON-   NA 
TROLLER  INTERVAL  DURATION 


OPERATOR  ADJUSTED  B-PHASE 
GREEN. 

TEMPORARY  STORAGE  FOR  GB 
OUTPUT  OF  2-PHASE  ROUTINE 


SEC    Bl 


ND     BO 


WORD 


BIT  * 


NA     M,V 

SEC 

Bl 

WORD 

0 

NA     E 

SEC 

B5 

WORD 

0 

NA     0 

ND 

NA 

WORD 

1 

NA     M 

SEC 

Bl 

WORD 

0 

NA     M,V 

SEC 

Bl 

WORD 

0 

CONTR  *Y»M,T 

SEC 

Bl 

BYTE 

31 

CONTR  0 

ND 

NA 

BIT  * 

8 

CONTR  0 

ND 

NA 

BIT  * 

8 

NA     S 

SEC 

Bl 

WORD 

0 

NA     M»V 

SEC 

Bl 

WORD 

0 

NA     M 

SEC 

Bl 

WORD 

0 

NA     M,V 

SEC 

Bl 

WORD 

0 

CONTR  *Y»M»T 

SEC 

Bl 

BYTE 

31 

NA     V 

SEC 

Bl 

WORD 

0 
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SYMBOL 

GB2 

6C 

GCMIN 

GDA 

GDA2 

GDd 

GDd2 

GDC 

GUI 

G02 

GGRNLN 

GGRNS1 

Gl 

GLAbC 


DESCRIPTION 


TEMPORARY  STORAGE  FOR  Gb 
OUTPUT  OF  2-rPHASE  ROUTINE 

CALCULATED  DURATION  OF 
C  PHASE  GREEN  PLUS  AMdER 

TEMPORARY  STORAGE 
FOR  GMINAQC4  VALUE 


ARRAY  REFERENCE 

INDEX  ROUTINES 

NA  V 

NA  S 

NA  V 


GREEN  DEMAND  FOR  1ST  A-LINK  NA 
GREEN  DEMAND  FOR  2ND  A-LINK  NA 
GREEN  DEMAND  FOR  1ST  B-LINK  NA 
GREEN  DEMAND  FOR  2ND  B-LINK  NA 


GREEN  DEMAND  FOR  C-LINK 

2-PHASE  SUBROUTINE  STORAGE 
FOR  1ST  LINK  GREEN  DEMAND 

2-PHASE  SUBROUTINE  STORAGE 
FOR  2ND  LINK  GREEN  DEMAND 


NA 
NA 


NA     V 
GGR-   BE 


MOE    BE 
PER. 

ND 

BO 

BYTE 

GRED-  BE 
SI 

ND 

BO 

WORD 

CONTR  *Y»V»W 

SEC 

Bl 

(EACH 

BYTE) 

WORD 

ARRAY  LISTING  MOE  LINKS 
ARRANGED  BY  THE  MOE  PERIOD   NSI 
AT  THE  END  OF  WHICH  THEY 
GO  GREEN 

LOCATION  OF  FIRST  GOING 

GREEN  LINK  IN  GGRNLN  ARRAY   PER. 


FIRST  GOING  RED  ZONE 
INDEX  FOR  GREDZN  ARRAY 

GLA(BYTE  0)»  GLB(BYTE  1) 
AND  GLC(BYTE  2)  ARE  THE 
LOWER  THRESHOLDS  FOR  THE 
GREEN  DEMAND  ON  PHASES  A, 
B  AND  C,  RESPECTIVELY. 
BYTE  3  IS  BLANK. 


GMINABC+  GAMINCBYTE  0)»  GBMIN(BYTE  DCONTR  *YfK#S»V,  SEC 
AND  GCMIN(BYTE  2)  ARE  THE  W 

MINIMUM  ALLOWABLE  DURATIONS 
OF  A-PHASE.  B-PHASE  AND  C- 
PHASE  GREEN,  RESPECTIVELY. 
G4MIN{BYTE  3-)  IS  THE  MINIMUM 
ALLOWABLE  MINOR  ADJUSTABLE 
INTERVAL  DURATION. 


GPT       TEMPORARY  STORAGE 

GREUSI    LOCATION  OF  FIRST  GOING 
RED  ZONE  IN  GREDZN  ARRAY 


UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

SEC 

bl 

WORD 

0 

SEC 

Bl 

WORD 

0 

SEC 

Bl 

WORD 

0 

SEC 

bl 

WORD 

1 

SEC 

bl 

WORD 

0 

SEC 

bl 

WORD 

1 

SEC 

bl 

WORD 

0 

SEC 

bl 

WORD 

1 

SEC 

bl 

WORD 

0 

SEC 

Bl 

WORD 

0 

ND 

BO 

HALF 

36 

Bl     WORD 

(EACH 

BYTE) 


13 


12<f 


124 


NA 

G 

SEC 

Bl 

WORD 

0 

MOE 
PER. 

BE 

ND 

BO 

BYTE 

13 
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SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


GREuZN    ARKAY  LISTING  ALL  ZONES      GRED-  BE 
ARRANGED  BY  MOE  PERIOD       SI 
AT  END  OF  WHICH  THEY  GO  RED 


ND     BO     BYTE 


16 


GSLIM     FIRST  GOING  RED  ZONE 
INDEX  (GI)  LIMIT 

GT        TEMPORARY  STORAGE  USED  IN 
GREEN  RETURN  CALCULATIONS 

GUABC     GUA(BYTE  0),  GUB(BYTE  1) 
AND  GUCtBYTE  2>  ARE  THE 
UPPER  THRESHOLDS  FOR  THE 
GREEN  DEMAND  ON  PHASES  A, 
B  AND  Ci  RESPECTIVELY. 
BYTE  3  IS  BLANK. 


G1MIN     2-PHASE  SUBROUTINE  STORAGE   NA 
FOR  MINIMUM  DURATIONS 


G12       TEMPORARY  STORAGE  FOR 

GABBCABC  VALUE 
G2MIN     2-PHASE  SUBROUTINE  STORAGE 

FOR  MINIMUM  DURATIONS 

HB        TOTAL  OF  HELPED  STOP  AND 

THRU  BUSES  PER  CYCLE  ARRAY 

HBUFLNG   LENGTH  OF  HISTORY  BUFFER: 
NPATBYT4  ♦ -256*NRESPAT 

HMAST     PRIORITY  OF  RTN  H  IN  MAST 

HOLu      FLAGS  INDICATING  IF  CON- 
TROLLER IS  UNDER  COMPUTER 
CONTROL. 

EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
CONTROLLER  ON-LINE  SIGNAL. 
A  BIT-VALUE  OF  1  =  PRESENCE. 


HOLbTEMP  ON-LINE  FIXED  TIME  NA 

CONTROLLER  INDICATION 

HOLIDF    HOLIDAY  FLAG.   CODE  IS:      NA 

0  =  NO  HOLIDAY 

1  =  SATURDAY  TYPE  HOLIDAY 

2  =  SUNDAY  TYPE  HOLIDAY 


GRED-  BE 

ND 

BO 

WORD 

0 

SI 

NA     0 

ND 

NA 

BIT 

0 

CONTR  *Y»B*W 

SEC 

Bl 

(EACH 

BYTE) 

WORD 

124 

SEC        Bl 


*Y»I»W 


ND 


ND 


NA 


BO 


WORD 


NA 

V 

SEC 

Bl 

WORD 

0 

NA 

V 

SEC 

Bl 

WORD 

0 

GRED- 
ZN 

BE 

BUSES 

BO 

BYTE 

32 

NA 

*Y»W 

ND 

BO 

WORD 

0 

NA 

*Y»A»H»M 

ND 

BO 

WORD 

1 

CONTR 

*A»A1 
J»  K»  Mi 
Q»R»T, 
X 

,H,I 
r-V, 

t 

BO 

BIT  * 

4 

BIT 

WORD 
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SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


HOLIbTBL  HOLIDAY  TABLE  LISTING  DATE   SEE    *Y»I,Q 
AND  CODE  TYPE  OF  EACH  HOL-   DESCR 
IDAY.   IN  HOLlDTBL(0)f  BYTES 
0,1, AND  2  CONTAIN  A  3  DIGIT 
CODE  FOR  THE  MONTH,  AND  BYTE 
3  CONTAINS  A  BLANK.   IN  HOL- 
IDTBL(l),  OYTES  0  AND  1  CON- 
TAIN THE  DAY*  BYTE  2  CONTAINS 
A  BLANK  AND  BYTE  3  CONTAINS 
THE  TENS  DIGIT  OF  THE  YEAR. 
IN  HOLIDTBL(^)r  BYTE  0  CON- 
TAINS THE  UN-ITS  OF  THE  YEAR, 
BYTE  1  CONTAINS  A  BLANK,  AND 
BYTE  2  CONTAINS  THE  CODE 
TYPE.   THE  CODE  IS: 
1  =  SAT  TYPE-J  2  =  SUN  TYPE. 
STORAGE  IS  PROVIDED  FOR  32 
HOLIDAYS. 


ND 


BO 


WORD 


96 


HPATNUM 
HkF 


HRFA 
HSARR 


HSo 

HSBCY 

HSBTS 

HSBTT 

HSbUF 

HSB15 


TEMPORARY  STORAGE 
FOR  HSBUF  VALUE 


NA 


ND     NA 


HISTORY  RECORD  FLAG.   SET    NA 
IN  RTN  M  TO  INITIATE  RECORD- 
ING OF  RAW  DETECTOR  DATA  ON 
TAPE. 

HISTORY  TAPE  RECORDING  FLAG  NA 

HALF-SECOND  ARRAY.  NA 

CONTAINS  A-PHASE  GREEN  INPUT 
(16  WORDS),  CONTROL  PANEL 
INPUT  (10  WORDS),  RADIO-SYNCH 
(2  WORDS)  &    HOLD  (8  WORDS). 
DATA  IS  INTERLEAVED  WITH  CMMDS. 


*Y,H,K,M,  ND     BO 
BPS 


BA         ND     BO 
*A,BPS     ND     BO 


WORD 
WORD 

WORD 
BIT  * 


1 
36 


ELIGIBLE  HELPED  STOP  BUS 
COUNT  FOR  DAY 

NUMBER  OF  HELPED  STOP 
BUSES  PER  CYCLE 

HELPED  STOP  BUSES 
(SECTION  TOTAL) 

HELPED  STOP  BUSES 
(SYSTEM  TOTAL) 

HISTORY  SELECTION  BUFFER. 
SEE  RTN  W  SPECIFICATION. 
(FIG.  2.24.2.1) 

lb  MINUTE  COUNT  OF  HELPED 
STOP  BUSES 


ZONE   *Y,H,I 


BUSES  BO 


ZONE 
NA 
NA 
NA 

ZONE 


BD,8E 


*H,I 


*H,I 


ND 


BO 


ND     BO 


ND     BO 


*Y,M,W     ND     NA 


*Y»H,K*    BUSES  BO 
BPS 


HALF 


BYTE 


WORD 


WORD 


BYTE 


BYTE 


36 

32 

1 


268 


32 
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SYMBOL  DESCRIPTION 


HSDLL     HALF  SECOND  DELAY  FLAG 

HTB       ELIGIBLE  HELPED  THRU  BUS 
COUNT  FOR  DA-Y 

HTBCY     NUMBER  OF  HE-LPED  THRU 
BUSES  PER  CYCLE 

HTbTS     HELPED  THRU  BUSES 
(SECTION  TOTAL) 

HTBTT     HELPED  THRU  -BUSES 
(SYSTEM  TOTAL) 

HTB1S     15  MINUTE  COUNT  OF  HELPED 
THRU  BUSES 

I         DO  LOOP  WORD  INDEX 


IADVP     INTERVAL  ADVANCE  PULSE 
TEMPORARY  STORAGE. 

IB        CYCLE  NUMBER  INDEX 

IBL       CHANGE  TABLE  INDEX 

IBRANIND  BRANCH  INDEX  POINTS  TO  THE 
STARTING  ADDRESS  OF  RTN  I. 


IC 
IG 

IGEF 
IGMiN 

IGlb 

IL 
IM 

IMAST 


CONTROLLER  INTERVAL  NUMBER 
TO  BE  REDUCED 

CALCULATE  BPS  INTERSECTION 
GAIN 

INTERSECTION  GAIN  SBRTN. 
ENTRY  FLAG.  (0=NO#l=YES) 

MINIMUM  VALUE  OF  IG  FOR 
WHICH  A  BPS  EXTENSION  IS 
GRANTED 

CURRENT  15  MINUTE  INTER- 
SECTION GAIN 

LINK  NUMBER 

MOE  PERIOD  NUMBER  TO  BE 
REDUCED 


PRIORITY  OF -RTN  I  IN  MAST.   NA     *Y»A»HfI   ND     BO 


ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

NA 

BA 

ND 

BO 

WORD 

1 

ZONE 

*Y,H»I 

BUSES 

BO 

ttALF 

36 

ZONE 

BD»BE 

ND 

BO 

BYTE 

32 

NA 

*H»I 

ND 

BO 

WORD 

1 

NA 

*H»I 

ND 

BO 

WORD 

1 

ZONE 

*Y»HrK» 
BPS 

BUSES 

BO 

BYTE 

32 

NA 

*Y>AliG» 

U,V»X 

P»RrSrT» 

ND 

BO 

WORD 

1 

CONTR 

♦YrAlrPf 
T,X 

ND 

BO 

BIT  * 

H 

NA 

*E»F 

ND 

BO 

WORD 

1 

NA 

H 

ND 

BO 

WORD 

1 

NA 

I 

ND 

BO 

WORD 

1 

NA 

D 

ND 

BO 

WORD 

0 

NA 

BE 

PASS- 
M1N 

BO 

HALF 

116 

NA 

BE 

ND 

bO 

WORD 

1 

NA 

BE 

PASS- 
MIN 

BO 

WORD 

1 

ZONE 

*Y»HfK» 
BPS 

PASS- 
MIN 

BO 

HALF 

6*» 

NA 

*E.F 

ND 

BO 

WORD 

1 

NA 

D 

ND 

BO 

WORD 

0 

WORD 
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SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


INH 

15  MINUTE  PERIODS  THAT 
8PSIF  IS  SET 

ZONE 

*Y»H,1 

ND 

BO 

BYTE 

18 

INHIDITE 

INHIBIT  ROUTINE  E  FLAG. 

NA 

*Y»E»H 

ND 

BO 

WORD 

1 

INHT 

NUMBER  OF  INTERSECTIONS 

NA 

H 

ND 

BO 

WORD 

1 

INTUUR 

INTERVH 
INTERV2 

INTNUM 
INTNUML 
INTOUT 
INTREDF 


THAT    ARE    IN    INHIBITED    MODE 

INTERVAL    DURATION    ARRAY  INDEX    *Y»K»S»Tr 

INDEX    =    CONTROLLER    INTERVAL  V,X 

NUMBER    +    16* (CONTROLLER    NO.) 


HIGHEST    INTERVAL    NUMBER 


CONTR  *Y»P»T 


2ND  INTERVAL  BEYOND  END  OF   CONTR  *Y»P#T 
A-PHASE  GREEN. 


INTERVAL  NUMBER 
PREVIOUS  INTERVAL  NUMBER 
ADVANCE  PULSE  COUNTER 


CONTR  *YrT»X 
CONTR  *Y.P#T 
CONTR  *Y#P 


CONTROLLER  INTERVAL  REDUCT-  CONTR  *Y»D»T 
ION  FLAGS.  FLAGS  INDICATING  INTER. 
THAT  THE  CONTROLLER  INTERVAL 
IS  TO  BE  REDUCED  BY  AN 
AMOUNT  EQUAL  TO  THE  CURRENT 
WORKING  EXTENSION. 


SEC 

ND 
ND 

ND 
ND 
ND 
ND 


INTRNUM 

INT1SF 

INTlSHFB 


INTERSECTION  NUMBER  FROM 
RTN  M.   WORD  0  IS  FOR  CRT 
2  AND  WORD  1  IS  FOR  CRT  1 

INTERVAL  1  START  FLAG. 


NA 


*K»M 


ND 


CONTR  *Y»A1»T»V  ND 

ND 


FLAGS  INDICATING  THE  BEGIN-  CONTR  *Y»V»BPS 
N1NG  OF  A-PHASE  GREEN  USED 
FOR  BUS  RTNS 


Bl 

BO 
BO 

BO 
BO 
BO 
BO 


BO 

BO 
BO 


BYTE 

BYTE 
BYTE 

BYTE 

BYTE 

BYTE 

BIT/ 
HALF 


WORD 

BIT  * 
BIT  * 


«+96 

31 
31 

31 
31 
32 

62 


INT1SHF1  INTERVAL  1  START-HOLD  FLAG   CONTR  *Y»D»T 

1.  SET  AT  THE  BEGINNING  OF 
A-PHASE  GREEN  AND  RESET 
WHEN  THE  MOE1  PERIOD  IS 
LOADED. 

INT1SHF2  INTERVAL  1  START-HOLD  FLAG   CONTR  *Y»D#T 

2.  SET  AT  THE  BEGINNING  OF 
A-PHASE  GREEN  AND  RESET 
WHEN  THE  M0E2  PERIOD  IS 
LOADED. 


11 


CURRENT    MOE1    PERIOD    NUMBER      CONTR    *Y»D 


ND  BO 


ND  BO 


ND  BO 


BIT   * 


BIT   * 


HALF 


62 
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ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


lib       CURRENT  BUS  MOEl 
PERIOD  NUMBER 

12        CURRENT  M0E2  PERIOD  NUMBER 

I2BR      CURRENT  BUS  MOE1 
PERIOD  NUMBER 

JCOUNT    PASS  COUNTER  FOR  J (6  SEC) 

JJ        SECTION  NUMBER 

JMAST     PRIORITY  OF  -RTN  J  IN  MAST 

K         INDEX  INDICATING  THE  FIRST 
CONTROLLER  NUMBER  OF  THE 
CURRENT  GROUP  OF  32  BEING 
PROCESSED  BY  THE  CONTROLLER 
DO-LOOP  ROUTINES. 

KCL       DURATION  OF  EACH  CYCLE 
LENGTH 

KCNT      TIME  TIL  NEXT  CRT  UPDATE 

KCSF     CYCLE  K  START  FLAGS.    SET 
WHEN  KTH  CYCLE  STARTS. 

KCTC      KTH  CYCLE  TIME  COUNTERS 

CONTAIN  TIME  REMAINING  IN 
CYCLE. 

KCTF      KTH  CYCLE  TIMING  FLAG. 
FLmG  SET  FOR  EACH  CYCLE 
TO  INDICATE  THAT  SYNCH. 
HAS  BEEN  OBTAINED  WITH 
THE  MASTER  SYNCH.  PULSES. 

KH        TEST  NEW/NOW-  RATIO 

COMPARISON  CONSTANT. 

KHPS      l/3t>00  CONSTANT  CONVERTS 
SECONDS  TO  HOURS. 

KMAST     PRIORITY  OF  RTN  K  IN  MAST 


KMCSP     KTH  MASTER  CONTROLLER  SYN- 
CHRONIZATION PULSES. 

KN        QUEUE  SMOOTHING  CONSTANT 


CONTR 

BDrPE 

ND 

BO 

HALF 

116 

CONTR 

*YfD 

ND 

BO 

HALF 

62 

CONTR 

BE 

ND 

BO 

BYTE 

74 

NA 

*A#J 

ND 

BO 

WORD 

1 

NA 

*Y»M»W 

ND 

BO 

WORD 

1 

NA 

*Y»A»M 

ND 

BO 

WORD 

1 

NA 

♦YrAlrPf 
RfSfTfUf 
VfX 

ND 

BO 

WORD 

1 

CYCLC 

♦YfHfKfMr 

NfSfUfXf 

BPS 

SEC 

Bl 

WORD 

16 

NA 

*AfK 

SEC 

BO 

WORD 

1 

CYCLC 

♦  NfE 

ND 

BO 

BIT 

1 

CYCLC  *NfSrU#X   SEC 


CYCLC  *NfK 


ND 


Bl 


BO 


WORD 


BIT 


NA 

*YfW 

ND 

B8 

WORD 

NA 

♦  YrD 

HRS/ 
SEC 

B28 

WORD 

NA 

*YfA»EfK» 

LfM,Pf-X» 

BPS 

ND 

BO 

WORD 

CYCLC 

*A#N 

ND 

BO 

BIT 

NA 

C 

ND 

B8 

WORD 

17 
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SYMBOL     DESCRIPTION 

KNEW     DETECTOR  BEING  PROCESSED 
KOCC      OCCUPANCY  WEIGHTING  FACTOR 

KPCO     PERCENT  OCCUPANCY  SMOOTHING  IB 
FILTER  GAIN.  IB  IS  CYCLE 
NUMBER  INDEX. 


ARRAY 

REFERENCE 

UNITS 

SCALE 

FORMAT 

STORAGE 

INDEX 

ROUTINES 

(WORDS) 

NA 

*YrB»G 

NO 

BO 

WORD 

i 

NA 

*YrW 

VEH/ 
HR 

B2 

WORD 

1 

*F 


ND 


B3 


WORD 


IS:  0  =  2  CRITICAL  MOVEMENTS 
AND  NO  OVERLAPPING (TYPE  A) I 
1=3  NON-OVERLAPPING  MOVE- 
MENTS(TYPE  B)J  2=3  MOVE- 
MENTS WHERE  THE  A  AND  C 
PHASES  OVERLAP (TYPE  C)» 
3=3  MOVEMENTS  WITH  B  AND 
C  PHASES  OVERLAPPING (TYPE  D) . 


I 


KPW 

PULSE  OURATION 
SMOOTHING  CONSTANT 

NA 

C 

ND 

B8 

WORD 

1 

KOI 

SMOOTHING  FILTER  GAIN  FOR 
QBAR  AT  START  OF  LINK  GRN. 

NA 

*Y»D 

ND 

B31 

WORD 

1 

KG2 

SMOOTHING  FILTER  GAIN  FOR 
QCIC  AT  START  OF  LINK  GRN. 

NA 

*Y»D 

ND 

B31 

WORD 

1 

KS 

SMOOTHING  FILTER  GAIN  FOR 
STOPS. 

NA 

*Y»D 

ND 

B31 

WORD 

1 

KSP 

SPEED  SMOOTHING  FILTER  GAIN. 
IB  IS  CYCLE  NUMBER  INDEX. 

IB 

*F 

ND 

B3 

WORD 

6 

KVPH 

VOLUME  SMOOTHING  FILTER 
GAIN.   IB  IS  CYCLE 
NUMBER  INDEX. 

IB 

*F 

ND 

B3 

WORD 

6 

KVO 

SMOOTHING  FILTER  GAIN  FOR  VO 

NA 

*Y,D 

ND 

B31 

WORD 

KV1 

CONVERTS  RECIPROCAL  OF 
PULSE  LENGTH(ZSEC)  TO 
SPEED (MPH). 

NA 

*F»H 

SEC- 
MPH 

B2 

WORD 

KV2 

=.b818182  USED  TO 
CALCULATE  AVERAGE  SPEED 

NA 

H 

ND 

B16 

WORD 

KW 

OCCUPANCY  WEIGHTING  FACTOR. 

NA 

*Y»H 

VEH/ 
HR 

BO 

WORD 

K3PH 

TYPE  OF  CIC -CONTROL.   CODE 

CONTR 

*Y»S»V 

ND 

BO 

BYTE 

31 

LAG 

LAGGING  CONTROLLERS 

NA 

P 

ND 

NA 

BIT 

0 

LC 

EFFECTIVE  NUMBER  OF 
LANES  PER  ZONE 

ZONE 

BE 

ND 

BO 

BYTE 

6H 

LCCRT 


EQUATED  TO  LNKCON 
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DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE      FORMAT 


STORAGE 
(WORDS) 


LCCRTB  ARRAY  LISTING  CONTROLLER 
NUMBERS  CORRESPONDING  TO 
EACH  ZONE 


ZONE   BC 


NO 


BO 


BYTE 


IB 


LDSET 

LINK  START  ENTRY 

CONTR 

*Yi 

V 

ND 

BO 

BYTE 

123 

LEAD 

LEADING  CONTROLLERS 

NA 

P 

; 

ND 

NA 

BIT 

0 

LFDPN 

LENGTH  FOR  DESIRED  PATTERN 
NUMBER.   NUMBER  OF  WORDS 
IN  PATTERN. 

PAT 
NO. 

*Yi 

W 

ND 

BO 

HALF 

2 

LIM 

UPPER  LIMIT  OF  CONTROLLER 
INDEX  FOR  SECTION 

BA 

H 

ND 

BO 

WORD 

0 

LIMRC 

LIMIT  VALUE  FOR  RC15  ABOVE 

NA 

BC 

ND 

BO 

WORD 

1 

WHICH  UPSTREAM  BUS  DETECTOR 
FAILURE  IS  INDICATED 

LIMZC     LIMIT  VALUE  FOR  ZCCY  ABOVE   NA 
WHICH  DOWNSTREAM  BUS  DETEC- 
TOR FAILURE  IS  INDICATED 


LINKDl   DIRECTION  FOR  EACH  link: 
0=NI  USI  2=El  3=W>  <fr=NEl 
5=NWI  6=SEI  7rSW»  8=E0 

LINKPH    EQUATED  TO  LNKPT 

LINKSI    1ST  LINK  INDEX  NUMBER 
FOR  SECTION  IN  SECTLKN 


LL  OCCUPANCY  CORRECTION  FACTOR  NA 

LMAP  LABEL  EQUATED  TO  MARR. 

LMAST  PRIORITY  OF  RTN  L  IN  MAST. 

LNKARW  LINK  ARROW  DISPLAY  ARRAY 

LNKCON    CONVERTS  FROM  LINK  NO'S 
TO  CONTROLLER  NUMBERS 


LNKPT     LINK  PHASE  TABLE.   PHASE     LINK 
IN  NHICH  TRAFFIC  FLOWS.  CODES 
ARE:  A1=000»A2=001IB1=010I 
B2=011IC=10CW  D=110 


LNKSPEED  LINK  SPEED.   TOTAL  ACCUM- 
ULATION PER  CYCLE  OF  RAW 
SPEEDS  OF  ALL  DETECTORS 
ON  LINK. 


NA 


BC 


LINK   *Y»H»K 


ND 


ND 


BO 


BO 


WORD 


BYTE 


*Y»D»K 


*Y#E»F 


ND 


BO 


/SEC   B*» 


BYTE 


WORD 


68 


SECT 

*Y»I»W 

ND 

BO 

HALF 

3 

NA 

*F#H 

ND 

B16 

WORD 

1 

NA 

*Y»A»L 

ND 

BO 

WORD 

1 

LINK 

J 

ND 

NA 

BYTE 

123 

LINK 

*Y»D»H#I, 

K»KFMT, 

M,BPS 

ND 

BO 

BYTE 

66 

66 
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SYMBOL  DESCRIPTION 


LNKZONE   ARRAY  LISTING  ZONE  NUMBERS 
CORRESPONDING  TO  EACH  LINK 

LPBUF     LINE  PRINTER  BUFFER 

LPCLOCK   LINE  PRINTER  TIME-OUT 
COUNTER.   PROGRAM  END- 
ACTION  SIMULATION  IF  COUNT 
IS  EXCESSIVE. 

LSI       1ST  LINK  INDEX  NUMBER  FOR 
EACH  CONTROLLER  IN  ARRAY 
CONTLN 

LlCOUNT   LEVEL  1  TASK  COUNT.  INCRE- 
MENTED BY  INTERPROCESSOR 
TASK.  DECREMENTED  BY  LEVEL 
I  TASK. 

L2C0UNT   LEVEL  2  TASK  COUNT 


ARRAY  REFERENCE 
INDEX   ROUTINES 

LINK   BF 


UNITS   SCALE   FORMAT 


ND 


BO     BYTE 


CONTR  *Y»K»V-»W» 
BPS 


NA 


NA 


BA 


BA 


MARR 

MARR1 

MASK 

MASKE 
MASKO 
MAST 


OUTPUT  CODE  WORDS  INTER- 
LEAVED WITH  DATA  ARRAY  MARRl 
MAP  ARRAY  CONSISTING  OF     NA 

LABEL  EQUATED  TO  MARR+l 


*A»J»Y 


NO 


ND 


ND 


ND 


MAXNC 

MAXNLKS 

MAXNZNS 

MAXPOS 

M© 


32  ONE  BIT  MASKS.   MASK(K)   BIT    *N,A»D*H,  ND 
HAS  THE  KTH  BIT  EQUAL  »1»    INDEX  K»L»M»J» 
AND  ALL  OTHER  BITS  EQUAL  *0*       T»W»X>Y# 

KFMT»BPS 


MASK  FOR  EVEN  BITS  (2»4r..>  NA 
MASK  FOR  ODD  BITS  (lr3»..)   NA 


BITS  0»1»  AND  2  CONTAIN  THE  ITY 
ACTIVITY*  SERVICE  AND  CONTROL 
BITS*  RESPECTIVELY.   BITS 
15-31  CONTAIN  THE  ADDRESS  OF 
THE  LtVEL  3  RTN.   THE  WORDS 
ARE  ARRANGED  WITH  THE  HIGHEST 
PRIORITY  AT  THE  TOP  OF  THE 
TABLE.   THE  PRIORITY  ORDER 
IS:  M,J,K»E»H»W»Q»I#L 

EQUATED  TO  NUMCTL 

EQUATED  TO  NUMLNK 

MAXIMUM  NUMBER  OF  BUS  ZONES  NA 
IN  SYSTEM 

BUS  DETECTOR  PRESENCE       NA 
MAXIMUM  TIME  VALUE 

BUS  MOE1  PERIOD  NUMBER       I IB 


BO     HALF 


BO     WORD 


BO     WORD 


BO     BIT  * 


NA     WORD 
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STORAGE 
(WORDS) 

64 


NA 

*H,I 

ND 

NA 

WORD 

1806 

NA 

*A,H 

SEC 

BO 

WORD 

1 

63 


640 


32 


BC 

ND 

NA 

WORD 

1 

BC 

ND 

NA 

WORD 

1 

*Y»A»E-»H» 
I»J»K,L. 
M»N»PrW# 
XrBPS 

ND 

SEE 
DESCR 

WORD 

9 

*Y»H»I-»Mr  ND 
BPS 

BO 

WORD 

1 

BC        SEC 

B5 

WORD 

0 

BE        ND 

BO 

WORD 

0 

SYMBOL 

DESCRIPTION 

ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

MCDF 

MODE  CHANGE  DESIRED  FLAG 

NA 

*Y»M.W 

ND 

BO 

BIT 

1 

HI 

NUMBER  OF  TRANSITION  CYCLES 
REMAINING. 

CONTR 

*Y,D»KfM» 
P»Q»R»S# 

T 

ND 

BO 

BYTE 

31 

MMAST 

PRIORITY  OF  RTN  M  IN  MAST. 

NA 

*Y»A 

ND 

BO 

WORD 

1 

MNUM0F 

MAXIMUM  NUMBER  OF  FAILURES 
IN  FAILTAB 

NA 

*Y»H»K 

KFMT 

ND 

BO 

WORD 

0 

mode* 

CURRENT  OPERATING  MODE 
CODE  IS:  0  =•  STANDBY t 
1  =  MANUAL*  Z   =  TIME  OF  DAY 
3  =  TRAFFIC  RESPONSIVE 

SECT 
1 

*Y»H»K»M» 
W 

ND 

BO 

BYTE 

1 

MOE  IF 

MOc  INACTIVE  FLAGS  GIVING 
FAILURE  STATUS.  CODE  EQUAL 

LINK 

*Y»C»D^E» 
H»  I » K»W 

ND 

BO 

BYTE 

68 

TO  »0»  IF  NO  FAILURE  WAS 
PRESENT  FOR  MORE  THAN  ONE 
CYCLE,  EQUAL  TO  »1»  IF  FAIL- 
URL  WAS  CORRECTED  FOR  ONE 
CYCLE  ONLY,  EQUAL  TO  »2»  IF 
THERE  IS  A  FAILURE  PRESENT 

MOEPRCR   MOE  PERIOD  REDUCTION  CROSS   MOE 
REFERENCE.   MOE  PERIOD  NUM.  PER 
THAT  MUST  BE  REDUCED  IF  A 
BUS  EXTENSION  IS  GRANTED  IN 
THE  PRESENT  MOEl  PERIOD. 


*Y»D»BPS   ND 


BO 


HALF 


161 


MCEPSI    LOCATION  OF  1ST  MOE  PERIOD 


MOETMP    TEMPORARY  STORAGE  FOR 
DURATION  OF  ADJUSTABLE 
MOEl  PERIOD 

MOETP2    TEMPORARY  STORAGE  FOR 
DUKATION  OF  ADJUSTABLE 
M0E2  PERIOD 

MOE1CF    FLAGS  SET  WHEN  FIRST  MOEl 
PERIOD  HAS  BEEN  LOADED 
INTO  BPS  MOEl  CLOCKS 

M061CLK   CLOCKS  USED  TO  COUNT  DOWN 
THE  MOEl  PERIODS. 

MOEICLKB  BPS  MOEl  CLOCKS 

MOE1FTTF  FLAGS  SET  AFTER  GRANTING 
A  uUS  PRIORITY  EXTENSION 
TO  CALL  UP  2ND  INTERSECTION 
GAIN  PASS. 


CONTR  *YrD»G»Ur  ND 
BPS 

BO 

HALF 

62 

NA     G          SEC 

Bl 

WORD 

0 

NA     G 


SEC 


Bl 


WORD 


CONTR 

BD 

ND 

NA 

BIT 

CONTR 

*Y»D 

ND 

Bl 

BYTE 

CONTR 

BD»BE 

SEC 

Bl 

BYTE 

CONTR 

BE 

ND 

BO 

BIT 

31 

56 
16 
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ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


MOEloLN   NUMBER  OF  LINK  WHICH  WILL 
HAVE  DOWNSTREAM  GREEN  OR 
AMBER  SIGNAL  AT  END  OF 
PRESENT  MOEl  PERIOD 

MOElP     MOEl  PERIOD -DURATIONS 
FOR  EACH  CONTROLLER 

MOE1PRF   MOEl  PERIOD  REDUCTION  FLAG. 
FLAGS  INDICATING  THAT  THE 
CORRESPONDING  MOEl  PERIOD 
IS  TO  BE  REDUCED  BY  AN 
AMOUNT  EQUAL  TO  THE  CURRENT 
WORKING  EXTENSION. 

MOE1RLN   MOEl  RED  LINK  NUMBER. 

NUMBER  OF  LINK  WHICH  WILL 
HAVE  DOWNSTREAM  RED  AT  END 
OF  PRESENT  MOEl  PERIOD. 

M0E2CLK   CLOCKS  USED  TO  COUNT  DOWN 
BPS  MOEl  PERIOD 

MOE1ZF    FLAGS  SET  AT  END  OF 
THE  M0E2  PERIODS. 

MOE«>GLN   M0E2  GREEN  LINK  NUMBER 

LINK  NUMBER  HAVING  GREEN 
OR  AMBER  SIGNAL  AT  END  OF 
PRESENT  M0E2  PERIOD. 

M0E2P     M0E2  PERIOD  DURATIONS  FOR 
EACH  CONTROLLER. 


MOEl 
PER 

*Y»D 

NO 

BO 

HALF 

161 

MOEP- 
Sl 

*Y»G»U» 
BPS 

SEC 

Bl 

BYTE 

81 

MOE 
PER 

*Y»D 

ND 

BO 

BIT 

21 

MOEl 
PER 

*Y#D 

ND 

BO 

HALF 

161 

CONTR 

*YfD 

ND 

Bl 

BYTE 

31 

CONTR 

BD.BE 

ND 

BO 

BIT  * 

8 

MOE 
PER 

*Y»D 

ND 

BO 

HALF 

161 

MOEP- 
Sl 

*YtD» 

G*U 

SEC 

Bl 

BYTE 

81 

M0E2PRF   M0E2  PERIOD -REDUCTION  FLAG.  MOE    *Y»D 
FLAGS  INDICATING  THAT  THE    PER 
CORRESPONDING  M0E2  PERIOD 
IS  TO  BE  REDUCED  BY  AN 
AMOUNT  EQUAL  TO  THE  CURRENT 
WORKING  EXTENSION. 

M0E2  RED  LINK  NUMBER.  LINK  MOE 
NUMBER  HAVING  RED  SIGNAL  PER 
AT  ENO  OF  PRESENT  -M0E2  PER. 


ND 


BO 


BIT 


21 


M0E2RLN 


MONTH 


MOVTAB 


MPOKEY 


MONTH  COLUMN  OF  FAILURE      NA 
STATUS  REPORT 

SHUTDOWN/STARTUP  TABLE       NA 
CONTAINING  THE  ARRAYS  TO 
BE  SAVED/RESTORED 

MUST  PRINT  OUT  KEY.   SET     NA 
WHEN  CHN6TBL  IS  FULL. 


»Y»D 

H 
*Y»Q 

*H»A 


ND 

ND 

ND 

ND 


BO 

BO 
BO 

BO 


HALF 

WORD 
HALF 

WORD 


161 
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SYMBOL  DESCRIPTION 


ARRAY    REFERENCE        UNITS       SCALE       FORMAT  STORAGE 

INDEX      ROUTINES  (WORDS) 


MTHLL)  INTEGER    VALUE    OF    PARAMETER      NA 

THRESHOLD. 


MVPLUSKO    MEASURED    VOLUME    PLUS 
WEIGHTED    OCCUPANCY 


NA 


Ml 


MULTIPLYING  FACTOR  OF  NOR-   NA 
MAL  DETECTOR  GAP  LENGTH 
USED  FOR  ISOLATING  DETECTOR 
OBSTRUCTION  OR  MALFUNCTION. 


*Y»E 


NO     NA     WORD 


VPH    bO     WORD 


VEH    B6     WORD 


NAI 

NUMBER  OF  ACTIVE  BUS 
INTERSECTIONS 

SECT 

*Y»K 

ND 

BO 

BYTE 

1 

NAMOEP 

NUMBER  OF  ADJUSTABLE  MOE 
PERIODS. 

CONTR 

*Y»6»U 

ND 

BO 

BYTE 

31 

NBFAIL 

NUMBER  OF  BUS  FAILURES 

SECT 

*Y,K#H*Q, 
KFMT 

ND 

BO 

BYTE 

1 

NblCF 

FLAGS  SET  WHEN  NO  BUS  HAS 
YET  ENTERED  A  ZONE  DURING 
PRESENT  CYCLE 

ZONE 

BCBD 

ND 

NA 

BIT 

NC 

NUMBER  OF  CONTROLLERS  MINUS 
UNITY 

SECT 

*Y.W 

ND 

BO 

BYTE 

1 

NCLMi 

NUMBER  OF  CYCLE 
LENGTHS  MINUS  1 

NA 

N 

ND 

BO 

WORD 

0 

NCONTI 

NUMBER  OF  CONTROLLER  INTER- 

INDEX 

*Y#G 

ND 

BO 

BYTE 

185 

NCT 

NCWRD 

NCWRD2 

NCWRD6** 
NDALNK 


VALS  IN  CORRESPONDING  ADJ- 
USTABLE MOE  PERIOD. 
INDEX  =  ADJUSTABLE  MOE  PER. 
NO.  +  6* (CONTROLLER  NO.) 

MAXIMUM  POSSIBLE  RAW  CAR 
COUNT  OF  A  NORMAL  DETECTOR 

NUMBER  OF  WORDS  IN  A 
CONTROLLER  BIT  ARRAY 

TWICE  THE  NUMBER  OF 
WORDS  IN  A  CONTROLLER 

BIT  ARRAY 

61  TIMES  THE  NUMBER  OF 
WORDS  IN  A  CONTROLLER 
BIT  ARRAY 


NA 

E 

VEH 

BO 

WORD 

1 

NA 

*Y»M 

ND 

BO 

WORD 

0 

NA 

*YrM 

ND 

BO 

WORD 

0 

NA 


NUMBER    OF    DETECTORS    ASSIGN-    LINK 

NED    TO    LINK    INCLUDING 

DUMMIES. 


*Y»M 


*Y»E 


ND  BO 


ND 


BO 


WORD 


BYTE 


68 
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SYMBOL 

DESCRIPTION 

ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALE 

FORMA 

NDMAX 

EQUATED  TO  NUMVED 

NDOL 

NUMBER  OF  DETECTORS  INSTR- 
UMENTED ON  LINK. 

LINK 

*Y»DfFfH» 
I»K 

ND 

BO 

BYTE 

NEXTPAGE 

SET  WHEN  A  REPORT  TAKES 
MORE  THAN  A  SINGLE  PAGE 

NA 

H 

ND 

BO 

WORD 

NGC 

CARS  CLEARING  LINK  DURING 
NORMAL  GREEN  TIME 

NA 

BE 

ND 

BO 

WORD 

NHOLIDAY 

NUMBER  OF  HOLIDAYS  IN 
MOLIDTBL. 

NA 

*Y»I#Q 

ND 

BO 

WORD 

NI 

NUMBER  OF  DETECTORS  ON  LINK 
BEING  PROCESSED* 

NA 

*YfE»FtH 

ND 

BO 

WORD 

NMANPAT 

NUMBER  OF  MANUAL  PATTERN 
NUMBERS  IN  EACH  HISTORY 
BUFFER 

NA 

*Y#M 

ND 

BO 

WORD 

NOCONT 

LIST  OF  NON-EXISTING  CONT- 
ROLLERS. 

NA 

*K#H 

ND 

BO 

BYTE 

NOFAIL 

NUMBER  OF  FAILURES  IN 
FAlLTb. 

NA 

*Y»KiH*Mr 
KFMT»Q 

ND 

BO 

WORD 

NONlONS 

NUMbER  OF  NON-EXISTING 
CONTROLLERS. 

NA 

*K»H 

ND 

BO 

WORD 

NOTINTOL 

NUMBER  OF  LINKS  THAT  ARE 
NOT  IN  TOLERANCE 

NA 

H 

ND 

BO 

WORD 

NPaTBYT 

NRESPAT  +  NMANPAT 

NA 

*Y#M>W 

ND 

BO 

WORD 

NPATBYTt* 

<t*NPATBYT 

NA 

*YrW 

ND 

BO 

WORD 

NOL 

NUMBER  OF  MULTI-DETECTOR 
LINKS 

CONTR 

*Y»K»V# 
BPS 

ND 

BO 

BYTE 

NREPQRT 

NUMBER  OF  15  MINUTE  REPORTS 

NA 

*H»I 

ND 

BO 

WORD 

NRESPAT 

NUMBER  OF  TRAFFIC  RESPON- 

NA 

*Y#M,W 

ND 

BO 

WORD 

SIVE  PATTERN  NUMBERS  IN 
EACH  HISTORY  BUFFER. 

NSACC     15  MINUTE  ACCUMULATION  OF 
NUMbER  OF  STOPS. 

NSDAY     ACCUMULATED  STOPS  IN  A  DAY. 

NSECTM1   NUMBER  OF  SECTIONS  MINUS  1 

NSTOPS    SMOOTHED  NUMBER  OF  STOPS 
PER  CYCLE. 


LINK   *Y#D»H     ND     BO     BYTE 


LINK 

*Y»H#I 

VEH 

BO 

HALF 

NA 

*Y»K»W 

ND 

BO 

WORD 

LINK 

*Y,D»J*K 

ND 

BO 

BYTE 

(WORDS) 

68 
1 
1 
1 
1 
0 

4 

1 


0 

0 

31 

1 
0 

68 

136 

1 

68 
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SYMBOL  DESCRIPTION 

NSUTC     START-UP  TIME  COUNTER 

2-ACT,3-FAlL»4-REL 

NUM       TEMPORARY  STORAGE 

NUMBLK    NUMBER  OF  BPS  ZONES 

NUMbPD    NUMBER  OF  BPS  DETECTORS 

NUMCTL    MAXIMUM  NUMBER  OF  CON- 
TROLLERS IN  SYSTEM 

NUMLNK    NUMBER  OF  LINKS. 


NUMMOV    SHUTDOWN/STARTUP  TABLE 

CUNTAINING  THE  NUMBER  OF 
WORDS  TO  SAVE/RESTORE  FOR 
THE  ARRAYS  LISTED  IN 
MOVTAB 


ARRAY  REFERENCE 
INDEX   ROUTINES 


UNITS   SCALE   FORMAT 


STORAGE 
(WORDS) 


NA 


♦N 


SEC    Bl 


WUKU 


NA 

BF»M,S 

ND 

NA 

tfORD 

0 

NA 

♦  Y»J 

ND 

BO 

WORD 

1 

NA 

*Y»J»M 

ND 

BO 

WORD 

1 

NA 

*Y»D»H*I# 
J»K,M,BPS 

ND 

BO 

WORD 

1 

NA 

*Y»D»H»I» 
J 

ND 

BO 

WORD 

1 

NA 

*Y.Q 

ND 

BO 

HALF 

8 

NUMSCT 

NUMBER  OF  SECTIONS 

NA 

*Y»Ht  I-»J, 

KrM»W 

ND 

BO 

WORD 

1 

NUMVAR 

NUMBER  OF  VARIABLE (ADJUST- 
ABLE) INTERVALS  IN  A  CON- 
TROLLER CYCLE. 

CONTR 

*Y»K»S 

ND 

BO 

BYTE 

31 

NUMVED 

NUMBER  OF  VEHICLE  DETECTORS 

NA 

*Y.B»Et H» 

J»K#M 

ND 

BO 

WORD 

1 

NUMZONES 

NUMBER  OF  ZONES  ON  A  CON- 
TROLLER  ' 

NA 

H 

ND 

BO 

WORD 

1 

N2 

ZONE  2  CAPACITY  CORRECTION 
FACTOR 

LINK 

♦YrCrD 

VEH 

Bl 

BYTE 

68 

OACC 

15  minute  accumulation  of 
total  lane  occupancy. 

LINK 

*Y»F»H 

SEC 

85 

HALF 

136 

ODAY 

ACCUMULATED  PERCENT  OCCUP- 
ANCY IN  A  DAY. 

LINK 

*Y»H.I 

PER 

B2 

HALF 

136 

ODD 

DOWNSTREAM  STOP  AND 
THRU  BUSES  DETECTED 

NA 

BC 

ND 

NA 

WORD 

0 

OFF 

15  MINUTE  PERIODS  THAT 
BPSENB  IS  NOT  SET 

ZONE 

*Y»H»I 

ND 

BO 

BYTE 

18 

OPC 

TEMPORARY  STORAGE  OF  PER- 
CENT OCCUPANCY. 

NA 

*Y»H»I 

PER 

B5 

WORD 

1 

P 

CORRECTED  PULSE  DURATION 
USED  AS  ARRAY  INDEX 

NA 

C 

ND 

BO 

WORD 

0 

PAGEKEY 

SET  WHEN  A  REPORT  TAKES 

NA 

H 

ND 

BO 

WORD 

1 

MORE  I  HAN  A  SINGLE  PAGE 
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SYMBOL    DESCRIPTION 


PAGNUM    PAGE  NUMBER  FOR  -5  MINUTE 
AND  END  OF  DAY  REPORTS 

PAR       LOCATION  OF  1ST  ENTRY  IN 
SUKVEILLANCE  PARAMETER 
TAbLE 

PARCOD    FLOW  DATA  PARAMETER  CODE 

PATNUM    PRESENT  PATTERN  NUMBER. 

PCOT      TEMPORARY  STORAGE  OF 
LINK  OCCUPANCY 

PDOF      POSSIBLE  DETECTOR 
OBSTRUCTION  FLAG 

PLENGTH   NUMBER  OF  WORDS  IN  VEHICLE 
DETECTOR  ARRAYS. 

PLS       PRESENT  PULSE  LENGTH  OF 
DETECTOR  BEING  PROCESSED 

PLT       PASSENGER  LOADING  TIME 

INDEXED  BY  12*i^0NE  NO.)  ♦ 
BLINDEX 

PLTDOtf    DAY  OF  WEEK  CODE 

USEl'  FOR  PLT  INDEX 

0  =  WEEKDAY 

1  -    SATURDAY 

2  =  SUNDAY 

PLTTOD    TIME  OF  DAY  CODE 

USED  FOR  PLT  INDEX 

0  =  END  OF  EVENING  RUSH 

PERIOD  TO  BEGINNING 
OF  MORNING  RUSH  PERIOC 

1  =  MORNING  RUSH  PERIOD 

2  =  END  OF  MORNING  RUSH 

PERIOD  TO  BEGINNING 
OF  EVENING  RUSH  PERIOD 

3  =  LVENING  RUSH  PERIOD 

PMS       PASSENGER  MINUTES  SAVED 
FOR  DAY 

PMSTS     PASSENGER  MINUTES  SAVED 
(SECTION  TOTAL) 

PMSTT     PASSENGER  MINUTES  SAVED 
(SYSTEM  TOTAL) 

PRE       15  MINUTE  PERIODS  THAT 
PREMPFG  IS  SET 


ARRAY  REFERENCE 

INDEX  ROUTINES 

NA  *H#I 

NA  J 


DET    E 


NA     *A 


NA 


NA     *H»I 


NA     *H»I 


UNITS 


ND 


ND 


NA  *Y»M»J  ND 
SECT  *Y»H»K,W  ND 
NA     F  ND 


ND 


ND 


SEC 


INDEX  *Y»K.BPS   SEC 


NA     BCBDrBE   ND 


NA     BC.BD»BE   ND 


ZONE   *Y»H»I     MIN 


NO 


ND 


ZONE   *Y»H,I     ND 


SCALE 

FORMAT 

STORAGE 
(WORDS) 

BO 

WORD 

1 

NA 

WORD 

0 

BO 

lrfORD 

1 

BO 

BYTE 

3 

B7 

WORD 

1 

BO 

BIT 

32 

BO 

WORD 

1 

B5 

WORD 

0 

BO 

BYTE 

192 

BO 


bO 


BO 
bO 
BO 
BO 


WORD 


WORD 


HALF 
WORD 
WORD 
BYTE 


36 


18 
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SYMBOL 


DESCRIPTION 


PREMPFG   FLAGS  SET  WHEN  BPS  EXTEN- 
SION IS  INDEPENDENT  OF 
ALGORITHM 


PRET 

PREVDATE  PREVIOUS  DATE  IN  EBCDIC 


NUMbER  OF  INTERSECTIONS 
THAI  ARE  IN  PRE-EMPT  MODE 


PRTFLG 

PSGRGN 
PTN 

PW 
PWL 


PWU 


|  PW2 
PW3 
Pi 


lb  MINUTE  REPORT  SUPPRESS 
FLAG.  =0r  PRINTOUT*  =1»  NO 
PRINTOUT. 

PASSENGER  GA-IN  DURING  THE 
PAST  15  MINUTES 

PATTERN  READ-  IN  FROM  RAD 
FOR  PRESENT  SECTION.   SEE 
RTN  W  SPEC  FOR  FORMAT. 
(FIG.  2.24.2.2) 

CORRECTED  PULSE  DURATION 
USED  IN  SMOOTHING  LOGIC 

LOwtR  STOPS  THRESHOLD. 
WHEN  PW2  EXCEEDS  PWL  AND 
OTHLR  CRITEPIA(SEE  RTN  D 
FLOW  CHART)  ARE  PRESENT, 
PROBABILITY  IS  HIGH  THAT 
STOPPED  QHF-UE  EXTENDS 
BEYOND  SECOND  DETECTOR. 

UPPLR  THRESHOLD  FOR  VEHICLE  NA 
STOPS.   WHEN  PW2  OR  PW3  EX- 
CEEDS THIS  THRESHOLD*  PROB- 
ABILITY IS  HIGH  THAT  LAST 
VEHICLE  ACROSS  DETECTOR  HAS 
OR  WILL  STOP  IMMEDIATELY 
DOltfNSTRtAM  OF  DETECTOR. 


ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

ZONE 

*Y#HrK,M, 
BPS 

NO 

BO 

BIT 

3 

NA 

H 

ND 

BO 

WORD 

1 

NA 

*I#H 

ND 

EBC- 
DIC 

WORD 

3 

NA 

♦M 

ND 

BO 

WORD 

1 

ZONE 

*YrH»J 

PASS- 
MIN 

BO 

HALF 

36 

SEE 
DESCR 

*Y,W 

SEE 
DESCR 

Stt 
DESCR 

SEt 
DESCR 

74b 

NA 

C 

SEC 

B5 

WORD 

1 

NA 

*Y»D 

SEC 

B5 

WORD 

1 

SMOOTHEu  PULSE  WIDTH  OF 
2ND  DETECTOR 

SMOOTHEu  PULSE  WIDTH  OF 
3RD  DEFECTOR 

VEHICLE  DETECTOR  ARRAY  1 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
VEHICLE  DETECTOR  SIGNAL. 
A  BIT-VALUE  OF  u  =  PRESENCE. 


*Y,D 


SEC    D5 


WORD 


LINK  *Y»C»D 
LINK  *Y,C«D 
DET    *A»BrBPS 


SEC  B5 
SEC  B5 
Nu     BO 


HALF 


HALF 


BIT  * 


136 


136 


6<+ 
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SYMBOL 


PZ 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


P3 


P<* 


Q 
QACC 

QBAK 
QCIC 

QCICT 

QCNT 

QCYCLE 

QD 

QDAT 

GG 

QK 


VEHICLE  DETECTOR  ARRAY  2 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
VEHICLE  DETECTOR  SIGNAL. 
A  BIT-VALUE  OF  0  =  PRESENCE. 

VEHICLE  DETECTOR  ARRAY  3 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
VEHICLE  DETECTOR  SIGNAL. 
A  BIT-VALUE  OF  0  =  PRESENCE. 

VEHICLE  DETECTOR  ARRAY  4 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR 
VEHICLE  DETECTOR  SIGNAL. 
A  tilT-VALUE-OF  0  =  PRESENCE. 


DET    *A»B»BPS   ND     BO 


DET    *A»B»BPS   ND     BO 


DET    *ArB»BPS   ND     BO 


BIT  * 


BIT  * 


BIT  * 


TEMPORARY  STORAGE  FOR  QUEUE 

NA 

D 

VEH 

B3 

WORD 

lb  MINUTE  ACCUMULATION  OF 
QUEUE. 

LINK 

*Y.D»H- 

VEH 

B3 

BYTE 

SMOOTHED  QUEUE. 

LINK 

*Y»D#J#K 

VEH 

60 

BYTE 

TEMPORARY  STORAGE 
FOR  QCICT  VALUE 

NA 

D»V 

VEH 

B2 

WORD 

SMOOTHED  STOPPED  QUEUE  AT 
BEGINNING  OF  LINK  GREEN 

LINK 

*Y»D»V- 

VEH 

B2 

BYTE 

TIMING  COUNT  FOR  SCHEDUL- 
ING RTN  Q. 

NA 

*Q»  A 

SEC 

BO 

WORD 

COUNT  OF  THE  NUMBER  OF 
TIMES  QUEUE  HAS  BEEN 
COMPUTED  FOR  A  LINK 

LINK 

*Y»D»H. 

ND 

BO 

BYTE 

QUEUE  DELAY 

ZONE 

BE 

PASS- 
MIN 

BO 

WORD 

ACCUMULATED -QUEUES  PER 
CYCLE  IN  A  DAY. 

LINK 

*Y»H,I 

VEH 

B5 

HALF 

RAW  QUEUES  AT  START  OF 
GREEN  PHASE. 

LINK 

*Y»D 

VEH 

B3 

BYTE 

TEMPORARY  STORAGE 

NA 

V 

VEH 

B2 

WORD 

STORAGE 
(WORDS) 

61 


64 


6<* 


1 

68 

68 
0 

68 

1 
68 

1 
136 

68 


FOR  QKAbCl  VALUE 
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SYMBOL 


GKAtlCi 


DESCRIPTION 


OKKKA82 


ARRAY  REFERENCE 
INDEX   ROUTINES 


UNITS   SCALE   FORMAT 


QKAKBYTE  0 )-»  QKBKBYTE  1)   CONTR  *Y»V»W 

AND  GKCMBYTE  2)  ARE  THE 

NOMINAL  EXPE-CTED  VALUES  OF 

STOPPED  QUEUE  AT  THE  BEGINNING 

OF  LINK  GREEN  FOR  LINKS  Air 

Bi  AND  CI,  RESPECTIVELY* 

WHICH  HAVE  NOT  GONE  BEYOND 

SATURATION.   BYTE  3  IS  BLANK. 

QKA2(BYTE  0)  AND  QKB2(BYTE   CONTR  *Y,D»VfW 
1)  ARE  THE  NOMINAL  EXPECTED 
VALUES  OF  STOPPED  QUEUE  AT 
BEGINNING  OF  LINK  GREEN  FOR 
LINK  A2  AND  B2»  RESPECTIVELY* 
NOT  YET  BEYOND  SATURATION. 
RRA2(BYTE  2)  AND  RRB2(BYTE 
3)  ARE  THE  EXPECTED  VEHICLE 
RELEASE  RATE  THROUGH  A  DOWN- 
STREAM INTERSECTION  FOR  LINKS 
A2  AND  B2,  RESPECTIVELY. 


VEH 


VEH 
AND 
SEC/ 
VEH 


B2     WORD 

(EACH 

BYTE) 


STORAGE 
(WORDS) 

124 


B2     WORD 

(EACH 

BYTE) 


12<t 


OM        NUMBER  OF  VEHICLES  IN  QUEUE  TTSA 


QMAST     PRIORITY  OF  RTN  Q  IN  MAST 


QPT       TEMPORARY  STORAGE  OF  QUEUE 
PER  CYCLE. 

OR        TEMPORARY  STORAGE  OF  RAW 
QUEUE  AT  START  OF  RED 

GRD       RAW  QUEUE  AT-  START  OF  RED. 

QVOK      FLAGS  INDICATING  FAILURE 

STATUS.   CODE  IS  »0«  WHEN- 
EVER ANY  COMPONENT  ON  LINK 
HAS  FAILED? '1'  FOR  ONE  FULL 
ACTION  PERIOUtFULL  GREEN  OR 
REU  PERIOD)  FOLLOWING  CORR- 
ECTION OF  FAILURE? «2«  THERE- 
AFTER. 


TTSA 

C 

VEH 

B2 

WORD 

0 

NA 

*Y»ArI-» 

L,QrW 

ND 

BO 

WORD 

1 

NA 

*Y»H,I 

VEH 

B5 

WORD 

1 

NA 

D 

VEH 

B3 

WORD 

1 

LINK 

*Y»D 

VEH 

BO 

BYTE 

68 

LINK 

*Y,D»M*V 

ND 

BO 

BYTE 

68 

Ql        SMOOTHED  QUEUE  IN  ZONE 

RAWLNKC   RAW  LINK  COUNT.   TOTAL 

COUNT  PER  CYCLE  OF  ALL  DET- 
ECTORS ON  LINK  BEING  PRO- 
CESSED. 


RAWLNKO   RAW  LINK  OCCUPANCY.   TOTAL   NA 
ACCUMULATION  PER  CYCLE  OF 
RAW  OCCUPANCY  OF  ALL  DET- 
ECTORS ON  LINK  BEING  PRO- 
CESSED. 


LINK 

*Y»C»D 

VEH 

B3 

BYTE 

68 

NA 

*Y,E»F 

VEH 

BO 

WORD 

1 

*Y»ErF 


SEC 


Bl 


WORD 
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SYMBOL    DESCRIPTION 

RAWOCC    RAW  OCCUPANC-Y 

RAWSP     RAW  SPEED 

RC15     NUMBER  OF  TIMES  ZCCY  HAS 
BEEN  RESET  OVER  EACH  15 
MINUTE  PERIOD 

REGA     BCD  CONTROL  PANEL 
THUMBWHEEL  INPUT 

REGS     BINARY  EVALUATION  OF  REGA 

RR       TEMPORARY  STORAGE  FOR 

RRABC1  AND  &KRRAB2  VALUES 

RRA8C1 


ARRAY 

REFERENCE 

UNITS 

SCALE 

FORMAT 

STORAGE 

INDEX 

ROUTINES 

(WORDS) 

DET 

*Y»C»E 

SEC 

B5 

HALF 

258 

DET 

*Y»C»E 

/SEC 

B<t 

HALF 

258 

ZONE 

BC 

ND 

BO 

BYTE 

32 

NA 

NA 
NA 


M 

M 
DrV 


RRAKBYTE  <H  >  RRA2(BYTE  1)»  CONTR  *Y»D»V»W 

AND  RRCKBYTE  2)  ARE  THE 

EXPECTED  VEHICLE  RELEASE 

RATE  THROUGH  A  DOWNSTREAM 

INTERSECTION  FOR  LINKS  Al» 

Bl  AND  Cl»  RESPECTIVELY. 


ND 


ND 


NA 


BO 


WORD 


WORD 


SEC/   B2    WORD 
VEH 

SEC/   B2    WORD 
VEH    (EACH 
BYTE) 


0 
0 

124 


RTC 


RO»Rl».. 
....#R15 


SACC 

SAV1ND 

SB 

SBAR 

SfcCCLK 
SB  I 


SBTS 
SBTT 
SBV15 

SCTZON 


real  time  clock 

general  registers  used 
for  temporary  storage 

par  format  flag  (=o  if  par 
is  a  halfworo  array?  =1  if 
par  is  a  byte  array) . 

15  minute  accumulation  of 

SPEED. 

USED  TO  SAVE  INTERNAL 
INDEX  DURING  PAGE  PRINTOUT 
STOP  BUS  VOLUME  FOR  DAY 

SMOOTHED  LINK  SPEEDS. 

STOP  BUS  CLEARANCE  CLOCKS 

STOP  BUS  INDICATOR  ARRAY. 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A-PARTICULAR 
STOP  BUS  INDICATOR  SIGNAL 
A  BIT-VALUE  OF  0  =  PRESENCE. 

STOP-BUS  TOTAL  FOR  SECTION 
STOP-BUS  TOTAL  FOR  SYSTEM 
15  MINUTE  STOP  BUS  VOLUME 

SECTION-TO-ZONE  TABLE. 


NA 

*Y»A« 
BPS 

>B< 

i  Mr 

SEC 

B5 

WORD 

1 

NA 

ALL 

ND 

NA 

WORD 

0 

NA 

J 

ND 

NA 

BIT 

0 

LINK   *Y#F»H 


NA 

ZONE 

LINK 

ZONE 

BUS 
DET 


NA 


H 

*Y»H»I 

*Y»F»J#K 

BCrBD 

*Y»BPS- 


/SEC   B«* 

ND  BO 
BUSES  BO 
MPH  82 
SEC  Bl 
ND    BO 


HALF 

WORD 
HALF 
BYTE 
BYTE 
BIT  » 


*H,I 


ND 


BO 


BYTE 
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136 

1 
36 
68 
32 

8 


NA 

*Hi  I 

BUSES  BO 

WORD 

1 

NA 

*Hf  I 

BUSES  BO 

WORD 

1 

ZONE 

*YfH»Kt 
BPS 

BUSES  BO 

BYTE 

32 

18 


SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE      FORMAT 


STORAGE 
(WORDS) 


SOAY      ACCUMULATED  AVERAGE  SPEED    LINK   *Y»H»T    MPH 
IN  A  DAY. 

SECCFC    SECTION-CONTROLLER  FAILURE   SECT   *Y#H»K»M»  ND 
TABLE.  NUMBER  OF  FAILED  CON-       KFMT,Q 
TROLLERS  IN  EACH  SECTION.  ; 

SECCONSI  1ST  CONTROLLER 'INDEX  NUMBER  SECT   *Y»H»M»W   ND 
FOR  SECTION  IN  SECCONT 

SECCONT   CONTROLLER  NUMBERS  FOR       SECC-  *Y»H,M#W   ND 
EACH  SECTION  POINTED  TO  BY   ONSI 
SECCONSI 


B3 

HALF 

BO 

WORD 

BO 

BYTE 

BO 

BYTE 

136 


2 
28 


SECDFC 


SECTLKN 


SECTTLS 


SEMMSK 


I 
I 


SECTION-DETECTOR  FAILURE     SECT   *YrH»K#M, 
TABLE.  NUMBER  OF  FAILED  DET-       KFMTrQ 
ECTORS  IN  EACH  SECTION. 

LINK  NUMBERS  FOR  EACH        LINK-  *Y , I , W 

SECTION  POINTED  TO  BY       SI 

LINKSI 


SECTION  TOTALS  FLAG  USED  TO  NA 
INDICATE  SECTION  PRINTOUT 
WAS  PERFORMED  (FLAG=1)  OR 
SYSTEM  PRINTOUT  WAS  PER- 
FORMED (FLAG=0) 


*Hf  I 


ND 


ND 


ND 


SEMI-ACTUATED  CONTROLLER 
MASK  ARRAY.   BIT  VALUE  OF 
INDICATES  A  SEMI. 


CONTR 


*Y,A1,M,T, 
X 


SGC 

CARS  CLEARING  LINK  DURING 

NA 

BE 

EXTENDED  GREEN  TIME 

SHTFLG 

SHUTDOWN  FLAG. 

NA 

*Y,A,H,I, 
LfMtW 

SI 

FIRST  GOING  GREEN  ZONE 
INDEX  FOR  ZNIN  ARRAY 

ZNIN- 
SI 

BD 

SLFDPN 

STARTING  LOCATION  FOR' 

DES- 

INDEX 

*Y,W 

ND 


ND 


ND 


ND 


SLIM 

SPLCHG 

SSFW 

ST 

STARTA 
STARTUPF 


IRED  PATTERN  NUMBER.   RAD 
STARTING  POINT  TO  READ  IN 
PATTERN.   INDEX  =  (NUMBER 
OF  STORAGE  WORDS )*( PATTERN 
NO. )  +  (SECTION  NO.) 

FIRST  GOING  GREEN  ZONE 
INDEX  (SI)  LIMIT 

SPLIT  CHANGE  FLAGS 

SINGLE  SECTION  FOR  RTN  W 

TEMPORARY  STORAGE 
FOR  LINK  SPEED 

START  OF  A-PHASE  GREEN 


ZNIN- 
SI 


BD 


FLAG  SET  WHEN 
ELAPSED  SINCE 
1ST  ENTERED 


125 

RTN 


SEC  HAVE 
N  WAS 


CONTR  *Y,MtR,T 
NA     *Y,M 
NA     F 

CONTR  *0,R,T 

NA     A1,N,Y, 
BPS 


ND 

ND 
ND 

MPH 

ND 
ND 
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BO 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


BO 

BO 
BO 
B2 

BO 
BO 


WORD 


HALF 


WORD 


BIT    * 


WORD 

BIT   * 

WORD 

WORD 

BIT    * 
WORD 


136 


WORD 

1 

WORD 

1 

WORD 

0 

WORD 

11 

SYMBOL 

STATE 

STBTIM 
STBYD 

STFL62 
STFLG3 


STFLG4 
STFLG5 


DESCRIPTION 

STATE  OF  CRT  FROM  RBM 

STANDBY  TIME 
STANDBY  DESIRED  FLAG 


FLAGS  SET  AT-  PREDICTED 
GREEN.  RESET  AT  STOPS 
THRESHOLD  TIME  FOR  ZONE  1. 

FLAGS  SET  AFTER  PREDICTED 
GREFN  WHEN  THE  TOTAL  NO.  OF 
CARS  IN  ZONES  0,1  AND  2 
EXCEEDS  THE  CAPACITY  OF 
ZONES  0  AND  1.   RESET  AT 
STOPS  THRESHOLD  TIME  FOR 
ZONE  2. 

FLAGS  SET  AT  PREDICTED  RED.  LINK 
RESET  AT  PREDICTED  GREEN. 


ARRAY 

REFERENCE 

UNHTS 

SCALE 

FORMAT 

STORAGE 

INDEX 

ROUTINES 

(WORDS) 

NA 

*RBM, 
CRTOUT 

ND 

BO 

WOKD 

1 

CONTR 

*YrR 

SEC 

Bl 

BYTE 

32 

CONTR 

*YrM»Q#R, 
X 

ND 

BO 

BIT  * 

1 

LINK 

*Y»C»D 

ND 

BO 

BIT 

9 

LINK 

*Y»C»D» 
BPS 

ND 

BO 

BIT 

9 

*Y»C»D 


FLAGS  USED  IN  BPS  ALGOR. 
SET  AFTER  STOPS  THRESHOLD 
TIME  FOR  ZONE  1,  IF  ACTUAL 
GREEN  HAS  OCCURRED. 


LINK   *Y»C»D 


ND 


ND 


BO     BIT 
BO     BIT 


ST0P1 

PREOICTED  STOPS  THRESHOLD 
TIMES  FOR  VEHICLES  ENTERING 
ZONE  1. 

LINK 

*Y.C»D 

ND 

Bl 

HALF 

136 

1 

ST0P2 

PREDICTED  STOPS  THRESHOLD 
TIMES  FOR  VEHICLES  ENTERING 
ZONE  2. 

LINK 

*Y»C#D 

ND 

Bl 

HALF 

136 

1 

STPTEMP 

TEMPORATY  STORAGE  OF  STOPS. 

NA 

*Y#H 

VEH 

BO 

WORD 

1 

SUMA 

TEMPORARY  STORAGE 
FOR  SUMABCT  VALUE 

NA 

M»V 

SEC 

Bl 

WORD 

0 

SUMABCT 

SUMA (BYTE  0) t    SUMB(BYTE  1) 
AND  SUMC(BYT€  2)  ARE  THE 
SUMMATIONS  OF  ALL  FIXED 

CONTR 

*YrK»MfS» 
V»W 

SEC 

Bl 

(EACH 

BYTE) 

WORD 

124 

INTERVALS  WHICH  ARE  PART  OF 
A-PHASE*  B-PHASE  AND  C-PHASE 
vjKEEN,  RESPECTIVELY.   SUM- 
TOTAHBYTE  3)  IS  A  SUMMATION 
OF  ALL  FIXED  INTERVALS  AND 
THE  MINIMUM  DURATION  OF  ALL 
ADJUSTABLE  INTERVALS  IN  A 
CONTROLLER  CYCLE  WHICH  ARE 
NOT  PART  OF  A-PHASE,  B-PHASE 
OR  C-PHASE  GREEN. 
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I 


SYMBOL     DESCRIPTION 

SUMB      TEMPORARY  STORAGE 
FOR  SUMABCT  VALUE 

SUMC      TEMPORARY  STORAGE 
FOR  SUMABCT  VALUE 

SURDIS    SURVEILLANCE  DISPLAY  CODE 

SYSFLG    FLAG  SET  TO  1  INDICATE 

ARRAY  DATA  UPDATE.  SET  TO 
0  TO  INDICATE  SINGLE  WORD 
UPDATE. 

SZSI      STARTING  INDEX  FOR  SCTZON. 

TAMODE    ACTUAL  MODE  COLUMN  OF 
SYSTEM  STATUS  REPORT 

TB-       THRU  BUS  VOLUME  FOR  DAY 

TBCCLK    THRU  BUS  CLEARANCE  CLOCKS 

TBD       TRUNCATED  BUS  DELAY 

TBI       THRU  BUS  INDICATOR  ARRAY. 
EACH  BIT  REPRESENTS  THE 
STATUS  OF  A  PARTICULAR  THRU 
BUS  INDICATOR  SIGNAL  A  BIT- 
VALUE  OF  0  =  PRESENCE. 

TBTS      THRU-BUS  TOTAL  FOR  SECTION 

TBTT      THRU-BUS  TOTAL  FOR  SYSTEM 

TBV1S     lb  MINUTE  THRU  BUS  VOLUME 


TCO       TRUNCATED  CAR  DELAY 


ARRAY  REFERENCE 
INDEX   ROUTINES 


UNITS   SCALE   FORMAT 


NA 


NA 


M,V 


SEC    Bl 


SEC    Bl 


WORD 


WORD 


STORAGE 
(WORDS) 


NA 

*Y»M»J 

ND 

BO 

WORD 

1 

NA 

M 

ND 

BO 

WORD 

0 

NA 

*H,I 

ND 

BO 

BYTE 

2 

NA 

H 

ND 

BO 

WORD 

0 

ZONE 

*Y,HtI 

BUSES 

BO 

HALF 

36 

ZONE 

BC.BD 

SEC 

Bl 

BYTE 

32 

ZONE 

BE 

PASS 
MIN 

BO 

WORD 

1 

BUS 

*YtBPS 

ND 

BO 

BIT  * 

8 

DET 

NA 

*H,I 

BUSES  BO 

WORD 

1 

NA 

*Hf  I 

BUSES  BO 

WORD 

1 

20NE 

*Y»H»K-» 
BPS 

BUSES  BO 

BYTE 

32 

ZONE 

BE 

PASS   BO 
MIN 

WORD 

1 

TCFA1L    CONTROLLER  FAILURES 

COLUMN  OF  SYSTEM  STATUS 
REPORT 

TCK1      TIME  FROM  START  OF  CYCLE 

TCODE     TYPE  COLUMN  OF  FAILURE 
STATUS  HEPORT 

TD        PULSE  DURATION 

CORRECTION  FACTOR 

TOIFF     TEMPORARY  STORAGE  USED  IN 
STOP  TIMES*  CALCULATIONS 

TDMOOE    DESIRED  MODE  COLUMN  OF 
SYSTEM  STATUS  REPORT 


NA     H 

CYCLC  S»U 

NA     H 


NA 
NA 
NA 
NA 


C 
C 
H 
H 


ND 

SEC 
ND 

SEC 

NA 

ND 

VPH 


TEMP      ABSOLUTE  VALUE  OF  THE 
DIFFERENCE  BETWEEN 
TVPLUSKO  AND  MVPLUSKO 
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BO 

bl 
BO. 

b5 

NA 

BO 

BO 


WORD 

WORD 
WORD 

WORD 

WORD 

WORD 

WORD 


1 


SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


TEMPcSF  FLAGS  SET  FOR  EACH  CYCLE 
WHICH  HAS  STARTED  BEFORE 
ROUTINE  E  IS  ENTERED. 

TEMPMOEF  FLAG  SET  WHEN  LINK  BEING 
PROCESSED  HAS  AN  INOPER- 
ATIVE OETECTOR 

TEMPO     TEMPORARY  STORAGE  USED  IN 
STOP  TIMES'  CALCULATIONS 

TEMPS     TEMPORARY  STORAGE  OF 
NUMBER  OF  STOPS 

TEMPZ     TEMPORARY  STORAGE  OF 
ZONE  COUNTS 

TESTNN    TEMPORARY  STORAGE 
FOR  TEST  PATTERN 

TESTNOW   TEST  CHECK  PATTERN 

TEW       WORKING  (MAXIMUM)  BUS 
EXTENSIONS 

TEWCT     BUS  EXTENSION  VALUE  FOR 


CYCLC  E 


NO     UU 


61  i 


NA 

E 

NO 

BO 

BIT 

NA 

C 

NA 

NA 

WORD 

NA 

D 

VEH 

Bl 

WORD 

NA 

D 

VEH 

Bl 

WORD 

NA 

W 

ND 

NA 

WORD 

NA 

W 

ND 

NA 

WORD 

LINK 

*Y 

w, 

»D»K-#M, 
BPS 

SEC 

Bl 

BYTE 

CONTR  *Y»D»K-#T.  SEC 


Bl 


BYTE 


0 

0 

0 

0 
68 

31 


TEWM      MAXIMUM  BUS  EXTENSIONS. 

TFAIL     DETECTOR  FAI-LURES  COLUMN 
OF  SYSTEM  STATUS  REPORT 

THRESH-   VALUE  ASSIGNED  DEPENDING 
OLD       ON  CONTROL  PANEL  SETTINGS 

THB       TOTAL  NUMBER  OF  BUSES 
HELPED  ON  INTERSECTION 

THRESH    FLOW  DATA  THRESHOLD 

TIME      TIME  COLUMN  OF  FAILURE 
STATUS  REPORT 

TIMEOUT   TIMING  CELL 

TIMMCH    TIME  OF  MODE  CHANGE. 

HALFWORD  »0*  CONTAINS  HRS 
HALFWORD  »1»  CONTAINS  MIN. 

TK       EQUALS   KCL 

TKM  MINIMUM   CYCLE   LENGTH 


TLENGTH      LENGTH   OF    TS-TART    ARRAY.    EQU   NA 


LINK 

*Y.M,W- 

SEC 

Bl 

BYTE 

68 

NA 

H 

ND 

BO 

WORD 

0 

NA 

J»M 

ND 

BO 

WORD 

0 

NA 

BE 

ND 

BO 

WORD 

0 

NA 

*Y»M#J 

ND 

BO 

WORD 

1 

NA 

H 

ND 

BO 

WORD 

0 

CONTR 

*Y»P 

SEC 

Bl 

BYTE 

32 

SECT 

*Y»H»K*M 
D»M 

HRS- 
MIN 

NA 

WORD 

4 

CONTR 

*Y»S»W 

SEC 

Bl 

BYTE 

31 

NA 

*Y 

ND 

BO 

WORD 

0 
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SYMBOL  DESCRIPTION 


TLIM      BUS  DETECTOR  PRESENSE  TIME 
LIMIT  OVER  WHICH  THE  BPS 
DETECTOR  FLAG  IS  SET 


TMDY 

TIME  t MONTH*  DAY  t YEAR 

1 

TM1 

TIME  OF  PRESENT  EXCESSIVE 
BUS  COUNT 

1 

TM1R 

TIME  OF  PRESENT  EXCESSIVE 
RESET  COUNT 

TODC 

TIME  OF  DAY  COUNT 

TOSU 

FIRST  TIME  RTN  H  WAS 
ENTERED. 

TP 

TEMPORARY  STORAGE  USED  IN 
CAR  COUNT  CALCULATIONS 

TPAT 

pattern  number  column  of 
system  status  report 

TRANSF 

TRANSITION  FLAGS.   SET  IN 

SECT   *Y»W 


RTN  W  WHEN  A  CHANGE  IN 
PATTERN  IS  TO  BE  INITIATED. 
RESET  IN  RTN  T. 

TRDLY     TRAFFIC  RESPONSIVE  DELAY 

FLAG.   SET  WHEN  15  MINUTES 
OF  DATA  HAS  NOT  BEEN  ACCUM- 
ULATED. 

TRTM      TRAVEL  TIMr 

TSECT     SECTION  NUMBER 

TST       TEMPORARY  STORAGE 
FOR  GMINABC*  VALUE 

TSTART    PULSE  STARTING  OR  ENDING 
TIMES.   SIGN  IS  NEGATIVE 
AFTER  START  OF  PULSE  AND  IS 
POSITIVE  AFTER  END  OF  PULSE. 

TT       PULSE  DURATION  (PRESENCE) 

TTC       CORRECTED  PULSE  DURATION 

TTIME     TIME 


TTSA  TIME    TO   STOP    ARRAY.    NUMBER      PULSE    *Y»C 

OF    VEHICLES    IN   A    OUEUE(QM).    LENGTH 

AND 
TTSASI 


ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

NA 

BC 

SEC 

B5 

WORD 

0 

NA 

*Y»BPS 

ND 

EBC- 
DIC 

WORD 

4 

ZONE 

BC 

SEC 

Bl 

WORD 

128 

ZONE 

BC 

SEC 

Bl  - 

WORD 

128 

NA 

♦  Y 

ND 

BO 

WORD 

1 

NA 

*I»H 

HRS: 
MIN 

EBC- 
DIC 

WORD 

1 

NA 

C 

VEH 

B3 

WORD 

0 

NA 

H 

ND 

BO 

WORD 

0 

CONTR 

*Y»D»K*M, 

P»R,T»-W, 

X 

ND 

BO 

BIT  ♦ 

<♦ 

ND 


BO  BIT 


NA 

H 

SEC 

B4 

WORD 

NA 

H 

ND 

BO 

WORD 

NA 

S 

SEC 

Bl 

WORD 

DET 

*Y 

>B< 

»E-*M 

SEC 

B5 

WORD 

51b 


NA 

*Y»Bi 

C 

SEC 

B5 

WORD 

1 

NA 

C 

SEC 

B5 

WORD 

1 

NA 

H 

ND 

BO 

WORD 

0 

PULS 

E  *Y»C 

VEH 

B2 

BYTE 

48 
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SYMBOL 


DESCRIPTION 


ARRAY    REFERENCE 
INDEX      ROUTINES 


UNITS       SCALE       FORMAT 


STORAGE 
(WORDS) 


TTSASI 


TT3 


STARTING    INDEX    FOR    TTSA. 
LIST    FREE    FLOW    SPEED    INDEX 
(0,1,2) 


LINK   *Y»C 


TT7 


MAXIMUM  EXPECTED  PULSE  DUR-  NA 
ATION  FOR  OPERATING  VEHICLES. 

MAXIMUM  PULSE  RESET  TIME  IN  NA 
A  NORMALLY  OPERATING  DETECT. 


TVPLUSKO  HISTORY  VOLUME  PLUS 
WEIGHTED  OCCUPANCY 

VACC      lb  MINUTE  ACCUMULATION  OF 
VEHICLE  COUNTS. 

VAR1NT    VARIABLE  INTERVAL  NUMBERS 
INDEX  =  <**<  CONTROLLER  NO.) 
+  (VARIABLE  INTERVAL  NO.) 

VDAY      ACCUMULATED  DAILY  VOLUME 

VHIST     HISTORY  VALUE  OF  VOLUME. 


NA 


*Y»E 
*Y,E 

H 


LINK   *Y»F»H 


ND 


SEC 


SEC 


VPH 


VEH 


DO 

B5 
B5 
BO 
BO 


VO 


VOL 


VOT 


VPHT 


VPLUSKO 


TEMPORARY  STORAGE  Na 

FOR  VOT  VALUE 

SMOOTHED  VEHICLE  VOLUMES     LINK 


SMOOTHEJ  NUMBER  OF  VEHICLES  LINK 
HAVING  EX i TED  FROM  A  LINK 
AT  DOWNSTREAM"  INTERSECTION 
DORiNG  A  CONTROLLER  CYCLE. 


WD^ 


WHSF 
WHSFB 


TEMPORARY  STORAGE 
OF  LINK  VOLUME 

HISTORY  VALUE  OF  VOLUME 
PLUS  WEIGHTED  OCCUPANCY 
SUBSET  OF  HSBUF  ARRAY. 

TEMPORARY  STORAGE  USED  AS 
DETECTOR  CHANGE-OF-STATE 

CONSTANT  (9)  USED  TO 
CONVERT  OACC  TO  PERCENT 

CONSTANT  (900)  USED  TO 
CONVERT  QACC  TO  15-MINUTE 
AVERAGE 

ONE-HALF  SECOND  FLAG. 

ONE-HALF  SECOND  BPS  FLAG 


NA 


NA 


NA 


NA 


NA 


D#V 


VEH 


*Y»D»F 

H, 

VEH/ 

J»V»W 

HOUR 

*Y»D»V 

VEH/ 
CYC 

B2 


Bl 


B2 


ND 


ND 


ND 


NA 
BO 
BO 


BYTE 


WORD 


WORD 


WORD 


HALF 


68 


WORD 


HALF 


BYTE 


F 

VEH/ 
HR 

Bl 

WORD 

*YfM»W 

Eh/ 

r!3 

BYTE 

BIT 


WORD 


WORD 


136 


INDEX 

*Y»K»S*T» 
V 

ND 

BO 

BYTE 

123 

LINK 

*YrH»l 

VEH 

BO 

HALF 

136 

LINK 

*Y»E»F,H» 

W 

VEH/ 
HR 

Bl 

HALF 

136 

13b 


bd 


NA 

*Y»A 

ND 

BO 

WORD 

1 

NA 

*A»BPS 

ND 

BO 

WORD 

1 

I 
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SYMBOL    DESCRIPTION 

WKAbT     PRIORITY  OF  RTN  W  IN  MAST. 

WMINF     ONE  MINUTE  FLAG 
WRKOFF    WORKING  OFFSET 

WSbF  ONE  SECOND  BPS  FLAG. 

hSF  ONE  SECOND  FLAG 

YIELD  LAbEL  EQUATED  TO  IADVP 

ZCCY  COUNT  OF  BUSES  IN  EACH  ZONE 

ZOO  CAR  COUNT  IN  UTCS  ZONE  0 

ZD1       CAR  COUNT  IN  UTCS  ZONE  1 

ZD2       CAR  COUNT  IN  UTCS  ZONE  2 

ZF2      ESTIMATE  OF  QUEUE  EXTENDED 
BEYOND  2ND  DETECTOR  FOR  2 
OR  3  DETECTOR  LINKS,  WHERE 
QUEUE  HAS  NOT  YET  REACHED 
3RD  DETECTOR-. 

ZF3       ESTIMATE  OF  QUEYE  EXTENDED 
BEYOND  3RD  DETECTOR  FOR  3 
DETECTOR  LINKS,  WHERE 
STOPPED  QUEUE  HAS  REACHED 
3RD  DETECTOR. 

ZI        ZONE  INDEX  FOR  CONTZN  ARRAY 

ZLIM      UPPPER  LIMIT  OF  ZONE  INDEX 
FOR  SECTION 

iNIN      ARRAY  LISTING  ALL  ZONES 

ARRANGED  bY  THE  MOE  PERIOD 
AT  THE  END  OF  WHICH  THEY 
GO  GREEN 

ZNINSI    ARRAY  GIVING  LOCATION  OF 
FIRST  GOING  GREEN  ZONE 
IN  ZNIN  ARRAY 

ZOLul     ZONE  0  +  ZONE  1  COUNTS  UP 
TO  STOPS  THRESHOLD  TIME. 

Z0Lu2     ZONE  0  +  ZONE  1  +  ZONE  2 
COUNTS  UP  TO  STOPS 
THRESHOLD  TIME. 


ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

NA 

*Y»A»H*M. 

W 

ND 

BO 

WORD 

NA 

*ArL,BPS 

NO 

BO 

WORD 

CONTR 

*Y,M»S,T» 

u»w*x 

SEC 

Bl 

BYTE 

31 

NA 

*Y»ArBPS 

ND 

BO 

WORD 

NA 

*YrA,D 

ND 

BO 

WORD 

CONTR 

X 

ND 

BO 

BIT  * 

0 

ZONE 

BCfBD»BE 

ND 

BO 

BYTE 

32 

LINK 

*Y»C»D 
BPS 

VEH 

B3 

BYTE 

68 

LINK 

*YrC»D» 
BPS 

VEH 

B3 

BYTE 

63 

LINK 

*Y»C»D 

VEH 

B3 

BYTE 

68 

LINK 

*Y»D 

VEH 

bl 

BYTE 

68 

LINK   *Y»D 


VEH 


Bl     BYTE 


MOE    bD         ND 
PER. 


LINK   *Y»CfD     VEH 
LINK   *Y»C#D     VEH 


BO     BYTE 


B3     BYTE 


b3     RYTE 


68 


ZSI 

BD 

ND 

bO 

WORD 

0 

NA 

H 

ND 

BO 

WORD 

0 

ZONE 

bD 

ND 

BO 

BYTE 

18 

13 


68 


6H 
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SYMBOL      DESCRIPTION 


ZUNtLNK   cUNVtKlb  BPS  ZONE  NUMBERS 
TO  UTCS  LINK  NUMBERS 

;ZONLMODE  15-MINUTE  OPERATING  MODE 
COUE 

ZONtNUM   TEMPORARY  STORAGE  FOR  REGB 

ZONEPTR   CONTAINS  THE-  NEXT  ZONE  TO 
BE  PROCESSED  WHEN  RTNH  RE- 
LEASES CONTROL  TO  PRINTOUT 
A  PAGE  OF  THE  ZONE  SUMMARY 
REPORT. 

ZSI       1ST  ZONE  INDEX  NUMBER  FOR 
EACH  CONTROLLER  IN  CONTZN 

ZSLiM.    ZONE  INDEX  LIMIT  FOR  ZI 

Z2        AVERAGE  NUMBER  OF  STOPPED 
VEHICLES  BETWEEN  2ND  AND 
3RD  DETECTORS  WHEN  QUEUE 
HAS  EXTENDED  UP  TO  AND 
BEYOND  3RD  DETECTOR. 

1MINCT    ONE  MINUTE  COUNT 

1TBUFF    TAPE  BUFFER  1 

2NCWRD    TWICE  THE  NUMBER  OF 

WORDS  IN  A  CONTROLLER 
BIT  ARRAY  MINUS  2 

2TBUFF    TAPE  BUFFER  2 

15MINCYC  TIME  ELAPSED  IN  CURRENT  15 
MINUTE  PERIOD. 


ARRAY 
INDEX 

REFERENCE 
ROUTINES 

UNITS 

SCALE 

FORMAT 

STORAGE 
(WORDS) 

ZONE 

*Y»Hi 
KFMT. 

K*M# 
BPS 

ND 

BO 

HALF 

36 

ZONE 

H 

ND 

BO 

BYTE 

20 

NA 

M 

ND 

BO 

WORD 

0 

NA 

H*,I 

ND 

BO 

WORD 

1 

CONTR  *Y»Hi 

K. 

M» 

ND 

BO 

BYTE 

32 

BPS 

ZSI    BO 

ND 

BO 

WORD 

0 

NA     D 

VEH 

Bl 

WORD 

0 

NA  A  SEQ 

NA  BPS  ND 

NA  *Y»AWO  ND 

NA  BPS  ND 

NA  *A»K  SEC 


B5 

WORD 

NA 

WORD 

BO 

WORD 

NA 

WORD 

BO 

WORD 

1 

925 
0 

925 

1 


NA 


lbToSIZE  NUMaER  OF  WORDS  IN  THE 

15  MINUTE  TAPE  BUFFER 

15TaUFF   15-MINUTE  MOE  TAPE  BUFFER 

FOR  UNITS  AND  SCALING  SEE 
RTNH  SPEC. 

15ToYTE   NUMBER  OF  BYTES  IN  THE 

15  MINUTE  TAPE  BUFFER 

15TINDEX  15-MINUTE  MOVE  TAPE  BUFFER 
INDEX 


15ZM0DE   ARRAY  OF  15-MINUTE  OPERAT-   ZONE-  H 
ING  MODES  FORMATTED  FOR      MODE 
LINE  PRINTER.  3-INHrl-PRE» 


*Y»H 


15T- 
INDEX 

*Y 

-H 

NA 

*Y. 

H 

NA 
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4.  Appendices 

This  section  contains  appendices  describing  procedures  for  updating  a  com- 
pressed deck,  for  making  manual  corrections  using  the  CPU  2  panel,  for  creating  a  save 
tape,  for  dumping  a  file,  for  loading  a  pattern  and  for  using  the  FORTRAN  callable  sub- 
routines.   This  section  also  contains  appendices  composed  of  the  UTCS  traffic  algorithms, 
the  bus  intersection  gain  algorithm,  a  Source  Edit  Routine  and  a  list  of  references. 

4. 1  Updating  a  Compressed  Deck 

The  use  of  the  CO  option  of  the  MACRS"iM  card  directs  Macro-Symbol  to  pro- 
duce a  compressed  deck  from  a  source  program,  which  can  then  be  used  as  input  during 
a  later  assembly.    Because  compressed  decks  contain  one-fourth  to  one-fifth  as  many 
cards  as  the  source  deck,  they  are  significantly  more  manageable  and  faster  to  handle. 

-v    Compressed  decks  can  be  updated  via  an  "update  packet",  which  is  the  set  of 
cards  between  the  first  +  (update)  command  and  the  compressed  deck.    If  any  symbolic 
cards  (a  "symbolic  deck")  precede  the  first  +  command,  they  are  treated  as  if  they  were 
preceded  by  an  a  +0  card  (see  +k  below);  that  is,  they  are  inserted  before  the  first  line  of 
the  program. 

Macro-Symbol  recognizes  three  update  control  commands: 

+k  where  k  is  a  line  number  corresponding  to  a  line  on  the  source  or 

assembly  listing  produced  from  the  compressed  deck.     The  +k  control 
card  designates  that  all  cards  following  the  +k  card,  up  to  but  not  including 
the  next  update  control  card,  are  to  be  inserted  after  the  kth  line  of  the 
source  program.     The  command  +0  designates  an  insertion  before  the 
first  line  of  the  program. 

+j,k  where  j  and  k  are  line  numbers  corresponding  to  line  numbers  on  the 
source  or  assembly  listing  produced  from  the  compressed  deck,  and  j  is 
less  than  or  equal  to  k.  This  form  designates  that  all  cards  following  the 
+j,k  card,  up  to  but  not  including  the  next  update  control  card,  are  to  re- 
place lines  j  through  k  of  the  source  program.  The  number  of  lines  to  be 
inserted  does  not  have  to  equal  the  number  of  lines  removed;  in  fact,  the 
number  of  lines  to  be  inserted  may  be  zero.  In  this  case,  lines  j  through 
k  are  deleted. 

+END       where  END  designates  the  physical  end  of  an  update  packet.    If  the  SI 
and  CI  devices  are  the  same,  this  command  is  optional,  since  Macro-Symbol 


4.1.1 

(Revision  A) 


terminates  the  update  packet  automatically  on  encountering  the  first  com- 
pressed card.    If  the  SI  and  CI  devices  are  different,  this  command  is 
necessary. 

The  +  character  of  each  update  control  command  must  be  in  column  1,  followed 
immediately  by  the  control  information,  with  no  embedded  blanks.     The  first  blank  column 
terminates  the  control  command,  and  comments  may  optionally  follow  the  blank.     The  up- 
date control  commands,  with  their  associated  update  records,  must  occur  in  numeric 
sequence. 

The  ranges  of  successive  insert  and/or  delete  control  commands  must  not  over- 
lap, except  that  the  following  case  is  permissible:     +j,  k  followed  by  +k,  where  j  <  k. 
Overlapping  control  commands  cause  an  abort  error. 

As  an  example,  consider  the  partial  listing  of  Routine  L  (Figure  4. 1. 1)  with 
the  following  modifications  required: 

a)  The  second  element  of  the  Stored  Answers  (STANS)  array  is  to  be  moved 
to  the  end  of  the  array. 

b)  A  new  element,  having  the  value  of  6,  is  to  be  added  as  the  last  element 
of  the  expanded  STANS  array. 

c)  The  first  operation  performed  by  Routine  L  is  to  be  a  'Store-doubleword' 
instruction. 

The  update  packet  to  accomplish  these  changes  would  appear  as: 

+29,29 

+39 

DATA  X'FFFFC19C' 

DATA  X'  0  0  0  0  000  6' 

+48,48 

STD,  0  TEMRI 

+END 
ASSEMBLY  UPDATES  IN  BATCH  MODE 

When  batch  assemblies  consist  of  successive  update  packets  from  card  input  to 
compressed  decks  on  the  RAD  or  magnetic  tape,  the  update  packets  are  terminated  by 
+END  cards. 

There  must  be  a  one-to-one  correspondence  between  update  packets  and  com- 
pressed programs.     For  example,  three  compressed  decks  on  magnetic  tape  would  require 
three  update  packets  so  that  each  compressed  deck  would  receive  its  update  in  correct 
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sequence.    If  only  two  of  the  compressed  decks  were  to  be  updated  (i.  e. ,  decks  1  and  3), 
the  sequence  integrity  would  be  maintained  by  placing  two  +END  cards  after  update  packet 
1.    When  the  assembler  reads  the  second  +END  card,  it  would  update  compressed  deck  2 
with  an  "empty"  update  packet  and  then  update  compressed  deck  3  with  update  packet  3.    At 
the  conclusion  of  each  update,  the  new  (updated)  version  is  written  on  the  CO  device. 

Further  details  regarding  these  operations  as  well  as  terminology  explanations 
are  contained  in:  XEROX  Sigma  5/7  Macro-Symbol  and  Real-Time  Batch  Monitor  (RBM) 
reference  manuals.    See  Section  4. 10. 

4.2  Manual  Correction  Procedure  Using  CPU  2  Control  Panel 

1.  Set  address  of  location  to  be  examined/changed  using  the  SELECT  ADDRESS 
switches. 

2.  Actuate  momentary  DISPLAY  toggle  switch  to  the  SELECT  ADDR  (down) 
position,  and  release  to  neutral  (center).  Current  contents  of  the  selected  address  can 
now  be  inspected  in  the  DISPLAY  light  bank. 

3.  If  contents  of  the  location  are  to  be  modified: 

a)  Define  new  bit  configuration  of  the  entire  memory  word  using  the  DATA 
switches. 

b)  Actuate  momentary  DATA  toggle  switch  to  CLEAR  (up)  position  and  then 
down  to  ENTER.   The  redefined  configuration  should  now  be  indicated  in  the  DISPLAY  light  bank. 

c)  Actuate  momentary  STORE  toggle  switch  to  the  SELECT  ADDR  (down) 
position  and  return  to  neutral. 

•       Note  that  if  a  CPU  1  address  is  desired,  X'4000'  must  be  added  to 
the  CPU  2  address  if  the  CPU  1  address  is  between  X'000'  and 
X'3FFF';  X'4000'  must  be  subtracted  from  the  CPU  2  address  if 
the  CPU  1  address  is  between  X'4000*  and  X'7FFF'.    For  all 
other  CPU  1  addresses,  the  CPU  2  address  is  the  same. 

4.3  Procedure  for  Creating  a  Save  Tape 

A  save  tape  of  the  entire  software  stored  on  the  RAD  may  be  created  by  mounting 

the  magnetic  tape  (RING-IN)  on  tape  drive  7TAE0.     Next,  input  the  following  commands  on 

the  CPU1  TTY: 

Key-In:     "TYC" 

Type-In:    UOB  1,SAVTP 

!  RAD  EDIT 

:SAVE  ALL 

!FIN 

Key-In:       "CC" 
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4.  4  Procedure  for  Dumping  a  File  From  the  RAD  To  The  Line  Printer 

A  file  may  be  dumped  by  the  following  procedure. 
Key-In:    "RLS  KING"  (if  in  the  foreground  mode) 
Key-In:    "TYC" 
Type -In:  !JOB 

IRADEDIT 

:DUM   A(FIL,D4,  File  Name) 

!FIN 

4.  5  Procedure  for  Loading  a  Pattern 


A  FORTRAN  Pattern  Program  is  available  for  loading  patterns  on  the  RAD.    A 
sample  case  using  this  program  was  supplied  (Figure  4.  5. 1)  with  input  card  data  for  three 
of  the  existing  Time  of  Day  (TOD)  street  implementations. 

The  FORTRAN  Pattern  Program  must  be  run  as  a  background  job.    If  the  system 
is  operating  in  the  foreground  traffic  mode,  the  system  can  be  placed  in  the  background 
mode  by  the  key-in  "RLS  KING",  on  the  CPU  1  TTY.    Maximum  background  core  is  needed 
and  made  available  by  the  key-in  "FMEM  0". 

The  Pattern  Program  is  segmented  into  a  FORTRAN  main  program  (UTCSIN),  a 
FORTRAN  subroutine  (PTNRAD)  and  a  Macro- Symbol  Assembly  language  subroutine  (PAT- 
OUT).    The  main  program  (UTCSIN)  reads  the  basic  pattern  information  (see  following  data 
deck  organization  items  1  through  6)  and  computes  the  required  UTCS  pattern  parameters. 
These  values  are  then  passed  to  PTNRAD  which  formats  them  for  storage  on  the  RAD. 
PTNRAD  also  reads  three  additional  inputs  (see  following  data  deck  organization  items  7 
through  11).    The  first  input,  Pattern  Number  and  Options  card,  specifies  which  pattern  is 
being  updated,  whether  a  hexadecimal  dump  of  the  updated  pattern  is  desired,  and  whether 
Volume  and  Occupancy  History  cards  will  be  input.    The  second  input,  Offset  and  CIC  Time 
of  Day  Flag  cards,  specifies  which  controllers  are  to  be  modified,  the  offset  value  (with 
resolution  to  one-half  second),  and  the  CIC  Time  of  Day  Flag.    This  input  is  used  by 
PTNRAD  in  the  following  manner: 

1.  A  card  is  read  and  the  controller  number  (J)  extracted. 

2.  The  section  (KSEC)  containing  controller  J  is  determined. 

3.  The  pattern  corresponding  to  this  section  and  the  input  pattern  number  (PTNN) 
are  read  into  core  by  subroutine  PATOUT,  if  it  is  not  already  resident. 

4.  Controller  J's  updated  parameters,  computed  by  UTCSIN,  are  inserted  into 
the  "boiler-plate"  pattern. 
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This  process  continues  until  a  controller  number  is  read  which  corresponds  to  a  different 
UTCS  section.    At  that  time,  the  current  section's  pattern  is  written  to  the  RAD,  by  sub- 
routine PATOUT,  and  the  new  section's  pattern  is  read  into  memory.    The  source  image  of 
the  routine  is  on  magnetic  tape  (labeled  PATGEN,  dated  2/12/73).    The  file  organization  of 
the  tape  is:    UTCSIN,  PTNRAD,  EOF,  EOF,  PATOUT,  EOF.    The  procedure  for  executing 
the  program  is  as  follows: 

1.  Key-In  "FMEM  0" 

2.  Mount  source  tape  PATGEN  on  E0. 

3.  Run  the  following  JOB: 

!JOB  1,  PATGEN 

ISTDLB  (SI,  BO) 

IFORTRANH  SI,LS,GO,X  (See  Note  1) 

IMACRSYM  SI,LO,GO  (See  Note  2) 

ISTDLB  (SI,C) 

IOLOAD  (MAP,  PROG) 

:ROOT  (FIL,BT, GO,  EOD),  (ENTRY,  4MAIN) 

!  PAUSE  KEY  IN  'SYC' 

!ROV 

PATTERN  DATA  CARDS 
!FIN 


Note  1:       The  FORTRAN  options  LS  and  X  may  be  deleted.    If  a  listing  of  the  program  is 
not  desired,  delete  the  LS  option.    The  X  option  controls  the  compilation  of  the  program. 
When  specified,  it  will  generate  a  version  of  the  program  that  will  give  a  complete  printout 
of  all  input  and  computed  pattern  parameters.    If  the  X  option  is  deleted,  the  program 
generated  will  only  output  notifications  of  data  input  errors  or  inconsistencies. 

Note  2:       The  Macro-Symbol  LO  option  may  be  deleted  if  a  listing  of  PATOUT  is  not  desired. 
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The  formats  of  controller,  critical  link,  controller  interval,  pattern  number  and 
options,  offset  and  CIC  time  of  day  flag,  volume  history,  and  occupancy  history  input  cards 
are  shown  in  Figures  4.  5.  2  through  4.  5.  8,  respectively.    Paragraphs  4.  5. 1  through  4.  5. 3 
contain  definitions  of  symbols  used  on  the  data  decks.    The  data  deck  organization  is  as 
follows: 

1.  Controller  Input  Cards  (Any  number  from  1  to  123,  not  necessarily  in  order.) 
These  cards  describe  the  basic  characteristics  of  the  controller. 

2.  9998  Card  (Termination  code) 

3.  Critical  Link  Input  Cards  (Link  numbers  need  not  be  in  order,  but  all  links 
for  the  controllers  designated  in  item  1  must  be  entered. ) 

4.  9998  Card 

5.  Controller  Interval  Cards  (Specified  interval  durations  for  designated  con- 
trollers. ) 

6.  9998  Card 

7.  Pattern  Number  and  Options  Card.    This  card  is  read  by  subroutine  PTNRAD. 
The  card  contains  the  pattern  number  being  created/updated,  and  2  software  switches, 
PTNPRT  and  HISKEY.    If  PTNPRT  is  not  zero,  a  hexadecimal  dump  of  the  pattern  will  be 
output.    If  HISKEY  is  not  zero,  the  subroutine  will  expect  volume  and  occupancy  history 
cards  to  be  input  at  items  10  and  11. 

8.  Offset  and  CIC  Time  of  Day  Flag  Cards.    Each  card  contains  the  controller 
number,  offset  and  CIC  TOD  flag.    Any  number  of  intersections  may  be  input  in  any  order. 
These  cards  completely  determine  which  controller's  information  will  be  modified  in  the 
designated  pattern.    Thus,  if  input  was  supplied  for  all  123  intersections  in  items  1  through 
6,  but  only  intersection  number  27  was  specified  here,  controller  27  would  be  the  only  one 
modified. 

9.  00999  Card 

10.  Volume  History  Cards  (16  cards).    This  input  is  optional  (see  item  7).    All 
links  must  be  input  in  numerical  order  (16  per  card) 

11.  Occupancy  History  Cards  (16  cards).    This  input  is  optional  (see  item  7). 
All  links  must  be  input  in  numerical  order  (16  per  card). 

12.  Repeat  items  5  through  11  for  each  pattern  desired. 
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4.  5. 1  Controller  Input  Cards 

These  cards  give  the  basic  phasing  information  for  each  controller.    They  need 
not  be  changed  if  only  interval  length  changes  are  made. 

ADJ  MIN  -  The  minimum  interval  durations  for  the  adjustable  interval  in  each 
phase.    These  values  are  calculated  by  the  program,  if  they  are  not  supplied. 

I  -  Controller  number 

IPHST  -  Phase  Start  Interval  -  Number  of  the  first  interval  in  each  phase. 

IPHEND  -  Phase  End  Interval  -  Number  of  the  last  interval  in  each  phase. 

KPH  -  Controller  Type  -  This  is  number  from  0  to  5  defined  as  follows: 

0  =  Two  major  phases  only.     (A  and  B) 

1  =  Three  non-overlapping  major  phases  (A,  B  and  C) 

2  =  Three  major  phases  where  the  first  phase  (A-phase)  overlaps  another 

phase  (C- phase) 

3  =  Three  major  phases  where  the  second  phase  (B-phase)  overlaps  a  third 

phase  (C -phase) 

5  =  Semi -actuated  controller 

This  parameter  corresponds  to  the  UTCS  glossary  symbol  K3PH. 

NADJ  -  The  adjustable  interval  number  in  each  phase. 

4.  5.  2         Critical  Link  Input  Cards 

These  cards  are  given  for  each  multi-detector  (critical)  links.    They  need  only  be 
changed  if  the  phasing  changes,  not  if  only  interval  durations  are  changed. 

I  =  Controller  number 

L  =  Link  number 

LDIR  =  Direction  of  flow  on  link 

0  =  outbound  (from  center  of  city) 

1  =  inbound  (into  center  of  city) 
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LMAJOR  =  Link  importance  factor.    A  subjective  classification  of  links 

1  =  Major  link,  i.  e. ,  one  with  a  large  volume,  relative  to  all  system 
links. 

0  =  Minor  link,  i.  e. ,  one  with  relatively  smaller  volume. 

NDIAL  =  Pattern  number 

IP  =  Phase  during  which  flow  takes  place  on  link. 

1  =  first  critical  link  on  A  phase  (Al) 

2  =  second  critical  link  on  A-phase  (A2) 

3  =  first  critical  link  on  B-phase  (Bl) 

4  =  second  critical  link  on  B-phase  (B2) 

5  =  critical  link  on  C-phase  (CI) 

NEND  =  Number  of  the  last  interval  where  traffic  can  flow  on  link 

NSTAM  =  Number  of  the  first  amber  interval  on  link 
(Usually  equal  to  NEND) 

NSTG—  Number  of  the  first  green  interval  for  link 

4.  5.  3         Controller  Interval  Cards 

I  =  Controller  number 

Cycle  Length  =  Duration  of  cycle  in  seconds 

Interval  lengths  are  in  seconds 
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4.6 


FORTRAN  Callable  Subroutines 


The  FORTAN  callable  assembly  language  subroutines  to  be  used  in  the  second  gen- 
eration pattern  optimization  software  are  described  in  this  section.    The  purpose  of  routines 
LDPAT  (Section  4.  6.  1)  and  LDMOE  (Section  4.  6.  2)  is  to  reformat  the  available  packed 
pattern  and  MOE  data,  respectively,  into  an  unpacked  singly  dimensioned  fixed  point  array. 
The  purpose  of  routine  STPAT  (Section  4.  6.  3)  is  to  reformat  an  unpacked  singly  dimen- 
sioned fixed  point  array  of  second  generation  pattern  data  into  the  available  packed  array. 
A  listing  of  each  of  the  subroutines  is  contained  in  Figure  4.  6.  1. 

4.  6. 1       LDPAT 

The  purpose  of  LDPAT  is  to  reformat  pattern  data  from  either  the  UTCS  entry  or 
working  storage  arrays,  and  store  it  in  an  array  accessible  by  a  FORTRAN  routine. 

The  FORTRAN  calling  sequence  for  this  subroutine  is 

CALL  LDPAT  (I,  J,  K) 

where      I  is  the  UTCS  Intersection  Number 

J  is  a  Fixed  Point  Array  (Dimension  =  18) 

K  is  a  Flag  to  indicate  the  type  of  data  contained  in  array  J. 

The  code  for  K  is 


K  =  1,  entry  storage 

data 

K  =  2,  working  storage  data 

The  routine  returns  with 

Array  Element 

Description 

Scaling 

J(l) 

Not  used 

NA 

J(2) 

Not  used 

NA 

J(3) 

Not  used 

NA 

J(4) 

Offset 

Bl 

J(5) 

Cycle  Length  Code 

BO 

J(6) 

No.  of  Adjustable 
Intervals 

BO 

J(7) 

SUMA 

Bl 

J(8) 

SUMB 

Bl 

J(9) 

SUMC 

Bl 

J(10) 

SUMT 

Bl 

4.6.1 


Array  Element 

Description 

Scaling 

J(H) 

GMINA 

BL 

J(12) 

GMINB 

Bl 

J(13) 

GMINC 

Bl 

J(14) 

GMIN4 

Bl 

J(15) 

GAB 

Bl 

J(16) 

GBC 

Bl 

J(17) 

GABC 

Bl 

J(18) 

TKMDSF 

Bl 

STPAT 

4.6.2 

The  purpose  of  STPAT  is  to  accept  pattern  data  from  a  FORTRAN  routine, 
reformat  the  data  and  store  it  into  either  the  UTCS  entry  or  working  storage  arrays. 

The  FORTRAN  calling  sequence  for  this  subroutine  is 

CALL  STPAT  (I,  J,  K) 

where      I,  J  and  K  are  defined  in  the  description  of  LDPAT  with  the  exception  that  the 
first  three  array  elements  of  J  are  entered  with  the  following  data: 


Array  Element 

Description 

Scaling 

J(l) 

Adjustable  Interval 

Bl 

y' 

Duration  1 

J(2) 

Adjustable  Interval 
Duration  2 

Bl 

J(3) 

Adjustable  Interval 
Duration  3 

Bl 

LDMOE 

4.6.3 

The  purpose  of  LDMOE  is  to  reformat  UTCS  15  minute  accumulated  MOEs  and 
store  them  in  an  array  accessible  by  a  FORTRAN  routine. 

The  FORTRAN  calling  sequence  for  this  subroutine  is 

CALL  LDMOE  (I,  J) 

where      I  is  the  Link  Number 

J  is  a  Fixed  Point  Array  (Dimension  =  8) 
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The  routine  returns  with 


Array  Element 

Description 

Scaling 

J(D 

Link  Length 

BO 

J(2) 

Volume  (veh/hr) 

BO 

J(3) 

Queue  (veh) 

BO 

J(4) 

Occupancy  (percent) 

BO 

J(5) 

Number  of  Stops 

BO 

J(6) 

Travel  Time  (sec/veh) 

B5 

J(7) 

Average  Speed  (MPH) 

BO 

J(8) 

Delay  (sec/veh) 

BO 

Note  that  all  MOEs  are  15  minute  accumulated  totals. 
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4.7  UTCS  Traffic  Algorithms 

4.7.1  Algorithms  Included 

Algorithms  used  in  the  UTCS  program  for  the  following  quantities  are  described: 

Volume 

Occupancy 

Speed 

Queue 

Stops 

Delay 

MOE  Periods 

Critical  Intersection  Control 

4.7.2  Smoothed  Quantities 

Whenever  smoothed  MOE  values  are  required,  the  following  equation  is  applied: 

Qu(I)      =     Qu(I-l)  +  K  *   [QM  -  Qu(I-l)]  (4.7.2.1) 

where 

Qu(I)      =    Ith  value  of  the  quantity. 

QM        =     Measured  value  of  the  quantity. 

K  =     Smoothing  filter  constant  (varies  from  0  to  1). 

4.7.3  Volume 

The  volume,  V,  in  vehicles  per  hour  (vph)  on  each  link  is  determined  by: 


where 


=    £      I       n(k) 
k=l 


(4.7.3.1) 


j  =    Number  of  detectors  in  link 

n(k)       =    Number  of  vehicles  counted  by  detector,  k,  over  time,  T 
(in  hours). 


4.7.  1 


I 


The  volume,  VO  (=  number  of  cars  leaving  the  link  during  link  green),  is  given  by: 
VO         =    ZDO  +  CC1  (4.7.3.2) 

where  ZDO      =    Number  of  cars  between  stop  bar  and  first  (furthest 

downstream)  detector  at  end  of  green. 
CCI       =    Number  of  cars  crossing  first  (furthest  downstream)  detector 
during  green. 
Note  that  the  determination  of  ZDO  is  discussed  later  under  "Stops  and  Queue". 

Also  the  value  of  VO  used  in  the  CIC  routine  is  the  smoothed  value. 
4.7.4       Occupancy 

The  percent  occupancy,  Occ,  is  derived  as  follows: 

100  *X        £® 

°°C        =  iTLL       XI         2  (TT(i,  k)-TD)  (4.7.4.1) 

s  k=l         i=l 


where 


I 


j  -    Number  of  detectors  on  link. 

T  =    Total  time  in  seconds  over  which  summation  takes  place. 

s 

LL         =     The  ratio  of  the  effective  length  as  measured  by  the  detector 
presence  pulse  to  the  (emperically  derived)  physical  length 
of  the  vehicle 

~  EVEH  +  ELOOP  +  EGEOM 
LBAR 

LBAR  =  Average  physical  vehicle  length 

EUT,„  =  Average  effective  vehicle  length 

E.  00p  =  Average  effective  loop  length 

ErT;,nM  =  Average  reduction  in  effective  loop  length  due  to  loop  geometry 

TT  (i,k)     =    Measured  presence  time  in  seconds  of  ith  vehicle  over  detector,  k. 
TD         =    Detector  bias  (drop-in  plus  fall  out  time)  in  seconds. 
n(k)        =    Number  of  vehicles  counted  by  detector,  k. 
4.7.5       Speed 

The  equation  for  determining  the  average  speed,  S,  in  miles  per  hour  is  (as- 
suming that  each  vehicle  has  a  length  of  LBAR  feet): 


j  n(k)  j 

X         X  (TT(i,k)  -TD) 


KV1*LL 


(4.7.5.1) 


E 

k=l 


n(k) 


k=l         i=l 


4.7.2 
(Revision  C) 


where 

KV1  =     Constant  for  converting  sec"    to  miles  per  hour.    (This 

constant  contains  LBAR). 

LL  =     Correction  factor  for  finite  loop  length. 

n(k)  =    Number  of  cars  counted  by  detector,  k. 

j  =    Number  of  detectors  on  link. 

TT(i, k)    =     Measured  presence  time  in  seconds  of  ith  vehicle  over 
detector  k. 

TD  =    Detector  bias  in  seconds. 

4.7.6      Queues  and  Stops 

"The  determination  of  queues  and  stops  depends  on  the  continuous  measurement  of 
the  number  of  cars  in  each  zone  in  a  multidetector  link,  where: 

Zone  0  is  the  portion  Wt  the  link  between  the  furthest  downstream  detector 
(detector  1)  and  the  stop  bar, 

Zone  1  is  the  portion  of  the  link  between  detector  1  and  detector  2  (the  next 
upstream  detector),  and 

Zone  2  is  the  portion  between  detectors  2  and  3,  if  there  is  a  third  detector. 

Whenever  the  traffic  is  flowing  freely,  the  zone  counts  are  maintained  by  a  simple 
in  and  out  count  of  the  vehicles  with  the  restrictions  that  the  number  in  each  zone  can 
never  fall  below  zero  and  can  never  exceed  the  capacity  of  the  zone. 

Whenever  a  car  entering  a  zone  expects  to  stop  in  a  zone,  its  speed  over  the  up- 
stream detector  will  depend  on  where  the  driver  expects  to  stop,  i.  e.  the  distance  ex- 
pressed in  car  lengths.    Thus,  the  duration  of  the  presence  signal  over  the  detector  can  be 
related  to  the  number  of  cars  the  driver  sees  within  the  zone  he  is  entering: 

Q  =    QCAP  -     D  (TTC)  (4.7.6.1) 


where 


Q  =     Number  of  cars  in  zone  observed  by  driver,  which  are 

expected  to  stop  in  the  zone. 
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QCAP      =     Capacity  of  zone  in  terms  of  car  lengths. 

D(TTC)    =     Expected  stopping  distance  in  car  lengths  as  a  function  of 
corrected  detector  pulse  width,  TCC 
(  =  TT  -  TD,  where  TT  =  observed  pulse  width  and 
TD  =  detector  bias). 

Defining  N2  =    Ql  -  QCAP 

where  Ql  =    Capacity  of  Zone  1,  car  lengths,  the  equation  can  be  rewritten  as 

q  =    Ql  -  D(TTC)  -  N2 

=    QM(TTC)  -  N2  (4.7.6.2) 

where  QM(TTC)=    Ql  -  D(TTC) 

u  The  function  QM(TTC)  is  obtained  by  actual  observations.    Figures  4.7.6.1, 
4.7.6.2  and  4.7.6.3  were  plotted  on  the  basis  of  aerial  photographs  of  traffic  flow  in  the 
UTCS  area.     The  three  different  plots  are  due  to  three  different  free  flow  speeds  which 
in  turn  can  be  related  to  the  lengths  of  a  link. 

Any  car  in  Zone  2  which  can  still  find  room  in  Zone  1  will  not  stop  in  Zone  2. 
The  number  of  such  cars,  TP,  is  given  by 

TP  =    Ql  -  ZD1  (4.7.6.3) 

where  ZD1         =    Cars  in  Zone  1. 

Thus  the  cars,  DM,  observed  in  Zone  2  is 

DM  =    QM  +  TP. 

In  the  case  of  Zone  1,  DM  =  QM.   ^ 

Since  DM  can  only  be  regarded  as  an  estimated  number,  the  actual  car  count, 
ZD,  in  a  zone  is  taken  to  be 

ZD(I+1)    =       ZD(I)    +   KN  *[.DM-  ZD(I)]  +1  (4.7.6.4) 

where 

KN  =     Zone  count  smoothing  filter  constant. 

The  factor  1  is  due  to  the  fact  that  the  car  crossing  the  upstream  detector  must  be  added 
to  the  number  of  cars  in  the  zone. 

The  slowing  down  algorithm  is  not  used  in  Zone  2  until  the  total  zone  count  exceeds 
the  capacity  of  Zone  0  plus  Zone  1  since  up  to  that  time  none  of  the  cars  will  have  to  stop 
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in  Zone  2„    This  also  ensures  that  TP  cannot  be  negative  during  the  formation  of  a  queue 
in  Zone  2« 

Whenever  a  queue  is  still  forming  in  a  zone  after  the  light  turns  green  for  the 
link,  the  car  count  in  the  zone  is  equal  to  the  queue  length  in  cars  minus  the  number  of 
cars  leaving  the  zone  during  green.  This  last  number  equals  CC1  for  Zone  1  while  for 
Zone  2  it  is  given  by  the  capacity  of  Zone  1  minus  the  sum  of  CC1  and  the  Zone  1  count. 

Whenever  a  car  leaves  a  zone  the  corresponding  zone  count  is  reduced  by  one. 

Since  Zone  0  has  no  downstream  detector,  there  can  be  no  direct  count  of  the 
cars  leaving  the  zone.    Its  capacity  is  only  one  car;  thus  the  above  described  slowing  down 
estimation  is  inapplicable.    In  order  to  correct  the  count  in  this  zone  to  the  greatest  extent 
possible,  the  following  procedure  is  used: 

a)  At  the  start  of  red  for  a  link  the  zone  count  in  Zone  0  is  taken  to  be  1,  if 
the  Zone  1  count  exceeds  3  cars.    It  is  taken  as  0  if  the  Zone  1  count  is  3  or  less. 

b)  Whenever  the  Zone  1  count  exceeds  3  during  the  red  period,  the  Zone  0 
count  is  set  equal  to  1. 

4.7.6.1  Queues 

Whenever  the  term  "queue"  is  used  without  a  modifier,  the  sum  of  the  zone  counts 
within  a  link  at  the  instant  the  traffic  signal  turns  green  for  the  phase  is  implied.    Another 
queue,  QCIC,  is  used  for  CIC  control  which  is  an  estimate  of  the  number  of  cars  in  the 
actual  stopped  queue  at  green. 

If  there  are  no  indications  of  the  zones  being  completely  filled,  QCIC  is  simply 
given  by  the  Zone  0  plus  Zone  1  counts.    If  the  smoothed  pulse  widths  at  the  upstream 
detector  of  Zone  1  are  so  large  that  Zone  1  is  apparently  filled,  QCIC  is  equal  to  the  Zone  0 
plus  Zone  1  counts  plus  a  number  representing  an  estimate  of  the  queue  extension  beyond 
the  second  detector.    If  both  Zones  1  and  2  are  apparently  filled,  QCIC  is  given  by  the 
Zone  0  plus  Zone  1  counts  plus  the  capacity  of  Zone  2  plus  a  number  representing  the 
estimated  queue  extension  beyond  the  third  detector. 

4.7.6.2  Stops 

The  computation  of  stops  requires  a  knowledge  of  the  zone  counts  and  an  exact 
determination  of  phase  relationships  at  all  times.    It  is  assumed  that  no  vehicle  will  exceed 
the  free  flow  speed  for  the  link  in  question  and  that  all  vehicles  will  follow  a  predetermined 
trajectory  based  on  the  number  of  vehicles  already  in  the  zone.   The  latter  assumption  is 
also  basic  to  the  entire  queue  algorithm  as  discussed  previously. 

4.7.8 


Figure  4.7.6.4  illustrates  the  time-space  relationships  used  in  the  stops  algorithm. 
In  this  figure  t    is  the  time  when  the  light  actually  changes  to  red  for  the  link  while  t    is  the 
actual  time  the  light  changes  to  green.    It  can  be  seen  that  any  car  arriving  at  the  second 
detector  before  time  t1  will  be  able  to  clear  the  intersection  while  after  t1  it  will  have  to 
stop.    Thus  t1  is  considered  to  be  the  "predicted  red  time". 

Similarly  if  there  are  no  cars  in  Zone  0  or  Zone  1,  a  car  crossing  the  second 
detector  after  time  t    will  not  have  to  make  a  full  stop  although  it  may  slow  down  as  shown 
in  the  uppermost  trajectory.    Thus,  time  t    is  considered  to  be  the  "predicted  green  time". 

All  cars  crossing  the  second  detector  between  times  t1  and  t    will  have  to  stop. 

If  there  are  cars  in  Zone  0  and  Zone  1  at  time  t„,    cars  crossing  the  second  detector  after 

time  t    will  also  have  to  stop.    This  necessitates  defining  a  time,  t0,  known  as  the  "stops 
o  z 

threshold  time".    Cars  crossing  the  detector  before  time,  t~,  will  have  to  stop  while  those 
crossing  after  may  slow  down,  but  will  not  have  to  stop . 

This  time,  t„,  is  a  function  of  the  number  of  cars  in  Zones  0  and  1.    Thus,  in 
Figure  4.  7.  6.  4  if  there  are  N-l  vehicles  in  the  queue  at  time  t  ,  the  (N-l)st  vehicle  will 
start  moving  at  the  time  indicated  by  the  intersection  of  the  "Release  Curve"  and  the 
"Position  of  End  of  (N-l)st  Vehicle".    If  a  vehicle  crosses  the  second  detector  at  time  t„(n), 
it  will  not  have  to  make  a  full  stop  and  the  same  holds  true  for  any  vehicle  crossing  after 
this  time.    Thus,  this  time  represents  the  desired  "stops  threshold  time".    However,  if  the 
nth  vehicle  crossed  before  time  t?(n),  it  would  join  the  queue  and  the  stops  threshold  time 
would  be  increased. 

It  can  be  seen  that  the  stops  threshold  time,  for  any  number  of  stopped  vehicles, 
can  be  obtained  by  projecting  the  intersection  of  the  release  curve  and  the  end  of  the  stopped 
queue  back  to  the  position  of  the  second  detector  in  the  time-space  diagram,  by  means  of 
the  trajectory  labeled  "trajectory  of  nth  vehicle".     A  table  has  been  prepared  giving  the 
time  t„  as  a  function  of  the  distance  of  the  end  of  the  stopped  queue  in  terms  of  vehicle 
lengths.    The  time  t0  in  the  table  is  measured  from  t  .    This  table  has  been  extended  to  be 

Ci  O 

applicable  to  three  detector  links  by  enlarging  the  time -space  diagram  to  include  Zone  2 
with  the  third  detector  placed  eight  car  lengths  from  the  second  detector.    In  this  case,  t„ 
is  still  given  in  terms  of  the  time  from  t  ,  where  t    is  still  the  predicted  green  time  at 
the  second  detector.    This  table  is  called  DT  in  the  program. 

For  a  two  detector  link  the  number  of  stops  for  each  cycle  is  determined  as  de- 
scribed in  the  following  sentences.    At  the  predicted  green  time,  t  ,  the  sum  of  the  Zone  0 
and  Zone  1  counts  is  obtained.    This  number  is  used  to  enter  a  table  giving  the  stops 
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threshold  time  for  this  length  of  stopped  queue.    This  time  is  loaded  into  a  STOP1  clock 

which  is  counted  down  each  second.    If  a  car  crosses  the  second  detector  before  the 

STOP1  clock  is  counted  down  to  zero  and  before  time  t  ,  the  sum  of  the  zone  counts  is 

g' 
again  used  to  obtain  a  new  stops  threshold  time.    The  difference  between  this  new  time 

and  the  old  time  is  algebraically  added  to  the  STOP1  clock.    If  the  car  enters  after  the 
green  time  t  ,  the  number  used  for  entering  the  table  is  given  by  the  sum  of  the  zone 
counts  plus  the  count  of  the  vehicles  leaving  the  link,  CC1.    CC1  is  given  by  the  number  of 
cars  crossing  the  first  detector  after  the  green  time  t  .    The  number  thus  defined  repre- 
sents the  total  length  of  the  end  of  the  stopped  queue  before  the  last  car  is  released  from 
the  link. 

The  stops  threshold  time  is  given  when  the  stops  clock  STOP1  is  counted  down  to 
zero.    The  number  of  stops  for  the  cycle  is  then  given  by  the  total  of  the  Zone  0  and  Zone  1 
counts  "plus  CC1. 

For  a  three  detector  link  the  above  algorithm  is  used  as  long  as  the  total  count  in 
all  three  zones  does  not  exceed  the  capacity  of  Zone  0  plus  Zone  1„    When  the  number  ex- 
ceeds this  capacity  a  stops  clock,  STOP2,  is  used  which  is  loaded  by  a  number  obtained 
from  the  same  table  used  for  a  two  detector  link.    This  table  is  extended  to  include  a  queue 
equal  to  the  capacity  of  Zone  0  plus  twice  the  capacity  of  Zone  1. 

Since  the  capacity  of  Zone  2  is  variable  and  never  greater  than  the  capacity  of 
Zone  1,  a  correction  must  be  made  for  this  factor.    The  times  used  for  loading  and  updating 
the  STOP2  clock  are  found  by  entering  the  table  with  a  queue  equal  to  the  total  car  count 
plus  CC1  plus  N2,  and  subtracting  from  the  time  thus  obtained  the  extra  time  required  to 
disperse  a  queue  of  N2  vehicles.    This  dispersed  time  is  found  to  simply  equal  N2  seconds 
since  the  queue  dispersal  rate;  i.  e.  the  slope  of  the  "release  curve",  has  been  found  to 
be  very  nearly  equal  to  1  second  per  vehicle. 

Once  stops  clock,  STOP2,  is  set,  the  number  of  stops  for  a  cycle  is  obtained  when 
STOP2  is  counted  down  to  zero.    The  stops  are  then  set  equal  to  the  Zero  0  plus  Zone  1 
plus  Zone  2  counts  plus  CC1. 

If  the  intersection  is  a  bus  priority  intersection,  it  is  necessary  to  take  into  ac- 
count the  possibility  that  the  red  time  for  a  link  on  this  intersection  may  be  extended.    Since 
a  bus  extension  is  automatically  inhibited  whenever  the  STOP2  clock  is  loaded;  i.  e. 
when  the  total  zone  count  exceeds  the  capacity  of  Zone  0  plus  Zone  1,  the  correction  need 
only  be  applied  to  the  STOP1  clock. 
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If  a  bus  extension  is  granted  before  the  STOP1  clock  goes  to  zero,  the  time  in  the 
STOP1  clock  is  increased  by  the  amount  of  the  bus  extension.    If  the  STOP1  clock  goes  to 
zero  before  green  is  displayed  for  the  link  (and  STOP2  has  not  been  loaded),  the  total  zone 
count  is  stored  at  that  time.    Whenever  a  car  crosses  the  second  detector,  an  update  for 
the  STOP1,  BTDIFF,  is  calculated  and  stored.    If  no  bus  extension  is  granted  before  green 
is  displayed,  at  green  the  number  of  stops  for  the  cycle  is  set  equal  to  the  stored  zone 
count. 

If  a  bus  extension  is  granted  before  green,  the  STOP1  clock  is  loaded  with  the 
sum  of  the  bus  extension  plus  BTDIFF  and  the  number  of  stops  for  the  cycle  will  be  equal 
to  the  total  zone  count  when  the  STOP1  clock  is  counted  down  to  zero. 

4.7.7      Delay 

•-  The  derivation  of  the  algorithm  used  to  obtain  delay  in  UTCS  is  obtained  with  the 
aid  of  Figure  4.7.7.1.    Although  only  two  detectors  are  shown  the  relationships  will  also 
hold  for  three  detector  links  simply  by  inserting  the  position  of  the  3rd  detector  instead 
of  the  second  detector.    One  basic  simplifying  assumption  used  in  this  derivation  is  that 
the  vehicles  arriving  during  the  red  phase  are  uniformly  spaced.    The  definitions  of  the 
quantities  shown  in  Figure  4.7.7.1  are  as  follows: 

QR        =    Total  zone  count  at  beginning  of  red  phase. 

QG    /  =    Total  zone  count  at  beginning  of  green  phase;  i.  e.  "queue". 

RR        =    Queue  release  date  across  intersection  during  green  phase 
in  seconds  per  vehicle. 

DR        =    Duration  of  red  phase  in  seconds. 

TR         =     Time  of  beginning  of  red  phase. 

TG         =    Time  of  beginning  of  green  phase. 

As  long  as  the  queue  formation  rate  is  approximately  equal  to  the  queue  dispersal 
rate  the  delay  for  each  vehicle  forming  QR  will  be  closely  equal  to  the  red  time,  DR. 
Thus,  the  total  delay  of  these  vehicles  is  QR  *  DR. 

The  number  of  vehicles  entering  the  zones  during  the  red  phase  is  QG  -  QR.    The 
delay  for  each  vehicle,  by  definition,  is  the  time  that  each  vehicle  stays  in  the  link  less  the 
time  needed  to  traverse  the  link  at  the  free  flow  speed,  FFS.    The  total  time  after  green 
taken  for  the  last  vehicle  to  leave  the  link  is  QG  *  RR  seconds.    The  first  vehicle  which 
arrives  during  red  leaves  the  link  (QR+1)  *  RR  seconds  after  green.    Thus  the  average  time 
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each  of  these  vehicles  leaves  is  (QG  +  QR  +  1)  *  RR/2  seconds  after  green.    Similarly  the 
average  arrival  time  for  these  vehicles  is  DR/2  seconds  before  green.    The  free  flow 
traversal  time  is  D/FFS  where  D  is  the  length  of  the  link  (actually  the  total  distance  from 
the  stop  bar  to  the  2nd  or  3rd  detector).    Thus  the  total  delay  for  all  vehicles  is 

Delay    =  QR  *  DR  +  (Q°-QR)    *    f  (QG-fQR+J)*  RR  +  DR  -^  ]  (4.7.7.1) 

which  can  be  rearranged  as 

Delay   =   (QG^R)    *  [DR  +  (QG-QR)  *  RR]-  (QG-QR)  *  t~  (4.7.7.2) 


FFS 


RR 


where  the  term  (QG-QR)  *  -5-  has  been  dropped  since  it  is  negligible  with  respect  to  the 
remaining  terms.    A  negative  value  of  the  delay  is  excluded  by  the  program. 

4.7.8     Calculation  of  MOE  Periods 

The  MOE  periods  are  times  which  are  loaded  into  MOE  clocks  in  order  to  deter- 
mine the  exact  moment  of  an  "action  time".    An  action  time  is  defined  as  the  time  during  a 
controller  cycle  at  which  one  critical  or  MOE  link  has  its  signal  go  from  red  to  green  and/or 
a  critical  link  goes  from  green  to  red.    Thus  whenever  an  MOE  clock  is  counted  down  to 
zero,  an  action  time  takes  place. 

In  addition  to  actual  action  times  which  are  counted  down  in  MOE1  clocks,  there 
are  "predicted"  action  times.    These  times  occur  nine  seconds  before  the  actual  action 
times.    The  nine  second  period  is  the  time  required  for  a  vehicle  moving  at  mean  free  flow 
speed  to  traverse  the  distance  from  the  position  of  the  second  detector  or  a  multidetector 
link  to  the  stop  bar.    Thus  such  a  vehicle  crossing  the  second  detector  at  a  "predicted" 
action  time  would  reach  the  intersection  just  when  the  traffic  signal  will  change.    These 
predicted  times  are  timed  out  by  the  MOE2  clocks. 

The  calculation  of  the  MOE  periods  can  best  be  described  with  the  aid  of  Figure 
4.7.8.1.    The  first  adjustable  MOE  1  period  encompasses  controller  intervals  1,  2  and  3  and  is 
set  equal  to  their  sum  while  the  first  adjustable  MOE  2  period  is  set  equal  to  this  sum  minus 
nine  seconds.    The  second  adjustable  MOE1  period  equals  the  sum  of  intervals  4,   5  and  6 
while  the  MOE2  period  is  nine  seconds  less.    The  third  adjustable  MOE2  period  is   made 
equal  to  9  seconds  less  than  the  sum  of  intervals  7,  8  and  9. 

There  is  no  third  adjustable  MOE1  period.     The  corresponding  fixed  MOE1 
period  is  given  a  nominal  large  value  (255  seconds)  which  can  never  be  counted  down  to 
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zero.  This  is  done  to  avoid  synchronization  problems.  The  end  of  a  cycle  for  each  con- 
troller is  always  determined  by  the  "countdown  clock"  which  counts  down  each  controller 
cycle  at  which  time  the  first  MOE  periods  are  loaded  into  the  MOE  clocks. 

In  addition  to  the  adjustable  MOE  periods  there  will  always  be  several  fixed  periods 
which  will  have  values  of  either  0  or  255  seconds.    These  fixed  MOE  periods  which  may  lie 
before,  between  or  after  the  adjustable  periods  are  required   due  to  the  following  reasons: 

1.  The  final  MOE1   or  MOE2  period  must  never  be  counted  down  to  zero.    Thus  as 
discussed  above,  these  periods  will  be  given  values  of  255  seconds. 

2.  If  more  than  one  link  has  the  same  traffic  signal  change  at  an  action  time,  a  zero 
length  MOE  period  is  required  to  indicate  the  second  link's  change. 

3.  Since  usually  there  is  an  action  time  at  the  start  of  a  cycle,  there  will  have  to 
be  one  or  more  MOE1  periods  of  zero  length  at  the  start  of  each  cycle. 

4.  The  format  of  the  MOE  tables  giving  green  link  numbers,  red  link  numbers,  etc. , 
at  the  end  of  each  MOE  period  require  that  the  number  of  MOE1  periods  and  MOE2  periods 
for  each  controller  be  equal.    Thus  there  will  be  one  or  more  zero  length  MOE2  periods  not 
corresponding  to  any  actual  action  time  at  the  start  of  each  MOE2  period  list  for  each  con- 
troller while  each  MOE1   period  list  will  contain  an  extra  255  second  period  at  the  end  cor- 
responding to  the  last  MOE2  period. 

It  must  also  be  mentioned  that  the  first  adjustable  MOE2  period  could  be  negative, 
if  nine  seconds  are  deducted  from  the  first  adjustable  MOE1  period.    In  this  case  the  MOE2 
period  is  set  equal  to  zero  while  the  second  MOE2  period  is  reduced  by  the  calculated  nega- 
tive  value  for  the  first  period. 

4.  7.  9    Critical  Intersection  Control  (CIC)  Algorithm 

The  CIC  controllers  have  their  splits  adjusted  according  to  the  following  algorithm: 

1.  The  green  demand  time  is  computed  for  each  selected  critical  link  feeding  the 
critical  intersection  as  a  function  of  both  the  volume  of  vehicles  leaving  the  link  during  link 
green  and  the  stopped  queue  which  exists  at  the  beginning  of  green. 

The  green  demand  time,  GD,  is  obtained  by  the  following  equation: 

GD  =RR  *  (VO+  AQ)  (4.7.9.1) 

where      RR  =  the  average  time  it  takes  each  vehicle  to  clear  t;.e  intersection,  seconds 
VO  =  the  measured  number  of  vehicles  clearing  the  intersection  during  green 
AQ  =  the  increase  in  stopped  queue  at  the  start  of  green  during  a  cycle. 

2.  If  a  controller  phase  has  only  one  critical  link  assigned  to  it,  the  green  demand 
time  for  the  phase  will  be  set  equal  to  the  green  demand  time  for  that  link.    If  the  phase  has 
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more  than  one  critical  link  assigned  to  it,  the  green  demand  time  for  the  phase  will  be  set 
equal  to  the  larger  of  the  two  link  demand  times. 

Thus: 

GDp  -  Max   j  GDpI,  GDp2  )  (4?94) 

where      GD   -  =  green  demand  time  for  the  first  critical  links  in  phase  P 
P1 
GD  0  =  green  demand  time  for  the  second  critical  link  in  phase  P 
p2 

GD      =  green  demand  time  for  phase  P 

3.  The  green  demand  time  on  at  least  one  of  the  critical  links  feeding  the  inter- 
section must  exceed  an  upper  threshold  in  order  to  initiate  critical  intersection  control. 
This  step  will  maintain  the  controller  under  area  control  unless  one  or  more  links  is  ap- 
proaching saturation.    In  order  to  retain  the  controller  under  critical  intersection  con- 
trol, the  green  demand  time  on  at  least  one  of  the  critical  links  must  exceed  a  lower 
threshold.    The  use  of  these  two  thresholds  provides  a  hysteresis  correction  in  order  to 
prevent  switching  back  and  forth  between  area  control  and  critical  intersection  control. 

4.  The  ratio  of  the  actual  green  time  on  any  phase  to  the  total  green  time  avails 

able  for  all  critical  phases  will  be  set  equal  to  the  ratio  of  green  demand  time  on  that 

phase  to  the  total  green  demand  time. 

G       GD 
— L=  _ L_  (4.7.9.5) 

GT     ZGDj 

where      G    =  Calculated  green  time  for  phase  P 

GT  =  Total  available  green  time  for  all  critical  phases 

2GDT  =  Sum  of  calculated  green  demand  times  for  all  critical  phases. 

5.  The  actual  green  times  for  all  critical  phases  must  not  decrease  below  the 
prescribed  minimum  values  in  effect  for  the  current  pattern.    If  any  calculated  values 
fall  below  this  minimum,  the  actual  green  time  for  this  phase,  G-,  will  be  set  equal  to 
this  minimum,  (G..  )min.    In  the  case  of  a  two  phase  controller  the  actual  green  time  for 
the  phase,  G„,  will  be  set  equal  to:4 

G2  =  GT  '  rGl)min  (4.7.9.6) 

In  the  case  of  a  three  phase  controller  we  set 

G^,  =  GT  -  (G^min  (4.7.9.7) 
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and  GD  ■> 

G    = E.    *G;L  (4.7.9.8) 

P      2Gj  L 

where  G    and  GD    now  only  refer  to  the  remaining  two  phases  and  2G_  is  only  summed  over 
these  phases. 

If  now  either  of  the  two  calculated  green  times  is  less  than  its  prescribed  minimum, 
the  actual  green  time  for  this  phase  is  set  equal  to  the  minimum  while  the  actual  green  time 
for  the  remaining  phase  is  set  equal  to  the  difference  between  GT  and  this  minimum. 

If  all  cars  clear  during  green  the  stopped  queue  at  the  start  of  green  will  remain 
more  or  less  constant.    However,  if  they  do  not  all  clear,  the  queue  will  increase  steadily. 
Thus,  whenever  the  measured  stopped  queue,  QCIC,  increases  beyond  the  expected  queue, 
QK,  this  is  an  indication  that  all  cars  are  not  clearing.    Thus,  the  excess  queue,  A  Q,  is 
given  by 

AQ  =  QCIC-QK  (4.7.9.2) 

whenever    QCIC  >QK.  (4.7.9.3) 

Thus,  the  total  green  demand  time  required  to  clear  all  vehicles  represents  the  time 
needed  for  the  vehicles  actually  clearing  plus  those  in  the  excess  queue  to  clear  the  inter- 
section as  given  in  equation  (4.  7.  9. 1). 
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4.8  Bus  Intersection  Gain  Algorithm 

The  intersection  gain  algorithm  computes  the  value  of  an  extension  by  summing 
five  gain  and  delay  factors  as  follows: 

•  Car  gain  -  passenger  minutes  saved  due  to  favored  car  thruput  during  the 
extension  period 

•  Bus  Gain  passenger  minutes  saved  due  to  favored  bus  thruput  during  the 
extension  period 

•  Queue  Delay  -  passenger  minutes  lost  due  to  delay  of  queued  cross  street 
traffic  by  the  extension  period 

•  Truncated  Car  Delay  -  passenger  minutes  lost  due  to  the  inability  of  some 
queued  cross  street  cars  to  clear  the  intersection  because  of  the  extension 

•  Truncated  Bus  Delay  -  as  above,  but  for  cross  street  buses. 

Each  of  the  gain  factors  is  computed  for  every  GRED  link  for  the  current  MOE1  period  at 
the  intersection;  each  of  the  delay  factors  for  every  GGRN  link.    Links  not  classified  as 
GRED  or  GGRN  are  not  considered  in  the  computations.    (The  latter  case  arises  in  cir- 
cumstances where  traffic  flow  continues  through  an  intersection  in  one  direction  after  flow 
in  the  opposing  direction  stops. )   A  GRED  link  is  one  which  currently  has  a  green  signal, 
but  will  have  a  red  signal  in  the  next  MOE1  period,  while  a  GGRN  link  is  one  with  a  current 
red  signal,  but  which  will  have  a  green  signal  in  the  next  MOE1  period. 

Upon  entry  into  the  intersection  gain  algorithm  a  look  up  is  made  of  the  lane 
count  (LC)  and  bus  load  (BL)  for  each  GRED  link.    (Bus  load  will  vary  as  a  function  of 
time  of  day.)    The  extension  granted  clock  (EGC)  is  checked  next  to  determine  whether  a 
first  or  second  pass  through  the  algorithm  is  being  made.    A  non-zero  value  for  EGC  indi- 
cates a  second  pass  and  required  the  use  of  helped  bus  counts  (HSBC,  HTBC)  rather  than 
eligible  bus  counts  (ESBC,  ETBC)  in  the  algorithm.    For  either  the  first  or  second  pass 
the  car  gain  (CG)  and  bus  gain  (BG)  are  set  to  zero  and  these  factors  are  then  computed 
anew  for  each  GRED  link.    The  mathematical  expressions  to  be  used  are: 

CG=(FR-f)    (JL)    (1.5  LC) 

BG  =  (FR  -  |-)    (ESBC  +  ETBC)    (BL) 
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where 

TF"'ii7 
(FR =— )  =  average  minutes  saved;  favored  street  red  interval  less  half  the  ex- 

tension period 

TEW  =  car  thruput  per  lane  for  extension  period 

2.1 

1 . 5  LC  =  scaling  factor;  1 . 5  passengers  per  car  times  the  lane  count 

(ESBC  +  ETBC)  =  number  of  eligible  stop  and  thru  buses 

BL  =  bus  passenger  load 

The  algorithm  then  moves  on  to  compute  the  delay  factors  on  the  GGRN  lines. 
Here,  no  separate  path  is  necessary  for  the  first  and  second  passes.  For  each  GGRN 
link  the  queue  and  queue  delay  are  first  calculated  as  follows: 

Q  =  ZDO  +  ZD1 

QD  =  TEW  [Q  *  1.5  LC  +  ZC  (BL)] 

where 

Q  =    queue  on  link 

ZDO         =    car  count  in  zone  zero 

ZD1  =    car  count  in  zone  one 

QD  =    queue  delay  in  passenger  minutes 

TEW        =    extension  interval 

1.5  LC     =   scaling  factor  defined  ear  lies 

ZC  =    bus  count  in  bus  zone 

BL  =    bus  passenger  load 

Next,  the  number  of  cross  street  cars  prevented  from  clearing  the  intersection 
on  the  following  cross  street  green  is  computed.    This  is  simply  the  difference  between 
the  number  of  cars  clearing  during  normal  cross  street  green  and  those  clearing  during 
the  shortened  green  following  an  extension  on  the  favored  street,  mathematically,  this  is 
given  by: 
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TC     =  NGC  -  SGC 

NGC  =  5  +  G"21^2;    (or  Q,  if  smaller) 

SGC  =  NGC  -  ~?  I    (or  Q,  if  smaller) 

where: 

TC  =  cars  truncated  per  lane 

NGC  =  cars  clearing  on  normal  green  per  lane 

SGC  =  cars  clearing  on  shortened  green  per  lane 

G  =  normal  cross  street  green  interval 

TEW  "'  =  extension  interval 

Q  =  queue  per  lane 

The  smaller  value  of  NGC  or  Q  (and  SGC  or  Q)  is  used  as  indicated  above  and  on  the  logic 
flow  diagram.    Thus,  where  the  queue  is  less  than  both  NGC  and  SGC,  no  truncation  will 
occur. 

For  each  GGRN  link  the  three  delay  factors  are  then  computed  based  on  the  follow- 
ing expressions: 

TCD   =  (XR  -  ^M)  [tC  *  1 . 5  LC] 


TTBD  =  ^  [  ZC  *  BLJ*(XR  -  ^7p  ) 


Q 

TSBD  =  2  TTBD 

where: 

TCD  =  passenger  minutes  delay  due  to  truncated  cars  on  cross  street 

(TTBD)(TSBD)       =  passenger  minutes  delay  due  to  truncated  thru  (stop)  buses  on  cross 

street. 

TEW 
XR k—  =  truncated  car  delay  interval;  cross  street  red  less  half  the  extension 

period 
TC  =  truncated  cars  per  lane  as  defined  earlier 
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1 . 5  LC  =  scaling  factor  as  defined  earlier 

Q  =  queue  per  lane  as  defined  earlier 

ZC  =  bus  count  in  zone  as  defined  earlier 

BL  =  bus  passenger  loading  as  defined  earlier 

Truncated  bus  counts  are  seen  to  be  proportioned  to  truncated  car  counts  with  stop  buses 
considered  twice  as  prone  to  truncation  as  thru  buses.    These  factors  will  probably  change 
as  real  time  traffic  control  experience  is  gained. 

After  computations  have  been  completed  on  all  contributing  links,  a  summation  is 
made  to  obtain  the  overall  intersection  gain. 


4.8.4 


4.  9  Source  Edit  Routine 

A  Source  Edit  Routine  has  been  written  to  facilitate  the  updating  of  symbolic  files 
on  tape  or  disk.    The  routine  can  be  used  to  insert/delete  source  statements  into  Assembly 
language/FORTRAN  programs  whose  source  is  stored  on  7 -track  packed  binary  tape  or  a 
RAD  file.    The  routine  (see  Figure  4.  9.  1)  is  incorporated  on  the  Systems  Program  area 
of  the  RAD  on  file,  EDIT. 

The  F:200  and  F:201  Data  Control  Blocks  should  be  assigned  to  the  input  file  and 
output  file,  respectively.    By  default,  F:200  is  assigned  to  RAD  file  Dl,  DATA  and  F:201 
is  assigned  to  tape  drive  EO.    The  two  Data  Control  Blocks,  F:200  and  F:201  cannot  be 
assigned  to  the  same  device/file.    Sample  job  deck  set-ups  are  shown  on  page  4.  9. 2. 

Except  for  the  first  card,  the  update  data  deck  is  organized  in  a  manner  identical  to 
the  Macro-Symbol  Assembler  update  feature,  and  is  as  follows: 

1.  The  first  card  must  be  an  I.D.  card  that  contains  a  date  and  change  number 
which  is  to  be  printed  on  the  updated  listing. 

2.  Inserting  source  cards 

+  xxxxx,  where  xxxxx  is  the  source  listing  line  number  of  the  card  after  which 
the  input  cards  are  to  be  inserted. 

CARDS  TO  BE  INSERTED 

3.  Delete  and  Insert 

+  xxxxx,  yyyyy,  where  xxxxx  is  the  first  line  to  be  deleted  and  yyyyy  is  the 
last. 

CARDS  TO  BE  INSERTED  (OPTIONAL) 

4.  The  update  deck  should  be  terminated  by  a  +END  Card.  | 

Special  care  must  be  taken  in  updating  FORTRAN  source  files  since  the  compiler 
resets  the  source  line  count  each  time  it  encounters  a  subroutine.    The  routine  requires 
the  actual  sequence  number  of  the  card  (i.e.  indicating  its  actual  position  in  the  file). 
Therefore  FORTRAN  source  numbers  must  be  accumulated  under  such  conditions. 
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The  Source  Edit  Routine  supplies  the  following  outputs  and  diagnostics; 

lo      Updated  source  file  on  the  device  assigned  to  F:201.    NOTE:    If  F:201  is  as- 
signed to  a  RAD  file  on  the  protected  D4  area,  a  'SYC  KEY-IN  is  required  before  executing 
EDIT  to  allow  the  routine  to  write  on  the  file. 

2.  All  inserted  lines  are  indicated  in  the  updated  source  file  (on  the  device 
|    assigned  to  F:201)  by  date  and  change  number. 

3.  List,  on  line  printer,  of  all  cards  deleted  by  each  update  packet. 

4.  All  lines  deleted  are  indicated  in  the  updated  source  file  (on  the  device  as- 
signed to  F:201)  by  ***LINES  DELETED***  with  date  and  change  number,  this  is  not  done  if 
the  lines  are  being  replaced  with  new  lines. 

15.     Diagnostic  for  non-sequential  updates  (UPDATE  DECK  SEQUENCE  ERROR). 
6.     Diagnostic  for  first  line  number  exceeding  last  line  number  when  using  delete 
and  insert  option.    (**UPDATE  ERROR**  1ST  LINE  NUMBER  EXCEEDS  2ND). 

7.     Diagnostic  for  line  number  outside  file  limits.    (SPECIFIED  LINE  NUMBER 
OUTSIDE  FILE  LIMITS). 
|  8.      Diagnostic  for  missing  I.D.  card.    (FIRST  INPUT  CARD  IS  NOT  DATE  CARD). 

Source  Edit  Routine  examples: 

1.  Update  a  symbolic  source  program  stored  on  7-track  tape  and  put  updated 
source  on  another  7-track  tape. 

Procedure: 

a.  ^Mount  input  tape  on  EO. 

b.  Mount  output  tape  on  El,  with  write  ring  in. 

c.  Run  the  following  JOB: 

I  JOB 

!STDLB  (BO,  7TAE1) 
I  ASSIGN  (F:200,  Bl) 
I  ASSIGN  (F:201,  BO) 
:  EDIT 

UPDATE  CARDS 
.'FIN 

2.  Update  a  symbolic  source  program  stored  on  7-track  tape  and  put  updated 
source  on  a  RAD  file  named  SOURCE  on  the  D4  area  of  the  RAD. 

Procedure: 

a.     Mount  input  tape  on  EO 
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b.     Run  the  following  JOB: 

!JOB 

IASSIGN  (F:200,BI) 

! ASSIGN  (F:201,D4, SOURCE) 

IPAUSE  KEY-IN  fSYC 

!EDIT 

UPDATE  CARDS 
!FIN 
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4.10 


References 


Table  4. 10. 1  lists  reference  manuals  which  may  be  used  in  conjunction  with  the 
UTCS/BPS  Software  Manual. 

Table  4.10.1.    Reference  Manuals 


Manual  Title 

Publication  Number 

Company 

UTCS/BPS  Traffic  System 

GF-1 5-1003 

Sperry  System 

Operator's  Manual 

Management  Division 

UTCS/BPS  Traffic  System 

GF-14-1001 

Sperry  System 

Maintenance  Manual 

Management  Division 

Xerox  Sigma  5  Computer 

900959F 

Xerox  Data  Systems 

Reference  Manual 

XDS  Sigma  5/7  Extended 

900966E 

Xerox  Data  Systems 

FORTRAN  IV- H  Reference 

Manual 

Xerox  Extended 

901144D 

Xerox  Data  Systems 

FORTRAN  IV- H  Operations 

Reference  Manual 

Xerox  Macro-Symbol 

901578B 

Xerox  Data  Systems 

Language  and  Operations 

Reference  Manual. 



Xerox  Real-Time  Batch 

901 581 D 

Xerox  Data  Systems 

Monitor  (RBM).    Real- 

Time  and  Batch  Processing 

Reference  Manual 

Xerox  Real-Time  Batch 

901653A 

Xerox  Data  Systems 

Monitor  (RBM).    Real- 

Time  and  Batch  Processing 

User's  Guide 
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Table  4.10.1    Reference  Manuals  (Continued) 


Manual  Title 

Publication  Number 

Company 

Xerox  Real-Time 

901700B 

Xerox  Data  Systems 

Batch  Monitor  (RBM). 

System  Technical  Manual 

] 

XDS  Sigma  5/7  Real-Time 

901647A 

Xerox  Data  Systems 

Batch  Monitor  (RBM-2) 

Operations  Manual 

XDS  7012/14/21/8091/92 

901672A 

Xerox  Data  Systems 

Keyboard/Printer  (ASK/KSR) 

Reference  Manual 

XDS  7120/7122/7140  Card 

900970E 

Xerox  Data  Systems 

Re&der'Reference  Manual 

XDS  RAD  Storage  Models 

900978A 

Xerox  Data  Systems 

7201/7202/7203/7204 

Reference  Manual 

XDS  7611-7616/7622-7623 

900981B 

Xerox  Data  Systems 

COC  Equipment  Reference 

Manual 

XDS  7440/7445  Buffered 

901014D 

Xerox  Data  Systems 

Line  Printer  Reference 

Manual 

XDS  7165  100  CPM  Card 

901567A 

Xerox  Data  Systems 

Punch  Reference  Manual 

XDS  Sigma  System  Interface 

64-28-01C 

Xerox  Data  Systems 

Units 

XDS  Sigma  5  Computer 

901624C 

Xerox  Data  Systems 

Reference  Card 
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